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EP 0 337 714 A2 
HIV PROTEASE INHIBITORS USEFUL FOR THE TREATMENT OF AJ03 



The present invention is concerned with compounds which Inhibit the protease sncoded by human 
immunodeficiency virus (HIV) or pharmaceuticalfy acceptab le salts thereof and are of value in the 
pievontion of infection by HIV, the treatment of infection by HIV and the treatment of the remitting acquired 
immune defldency syndrome (AIDS), ft also relates to pharmaceutical compositions containing the com* 
s pounds and to a method or "toe of the present compounds and other agents for the treatment of AJOS & 
viral infection by HIV. 



8ACKGR0UN0 OF THE INVENTION 

10 ~ ~~~~ — ; / 

A retrovirus designated human immunodeficiency virus (HIV) is the etiological agent of the complex 
disease that includes progressive de str uc t ion tf the immune system (acquired immune -deficiency syn- 
dromes AIDS) and degeneration of the central and peripheral nervous system. This virus was previously 
known as LAV, HTLV4U. or ARV. A common feature of retrovirus replication is the extensive post* 

is translations! pro cessin g of precursor poryproteins by a vtrafcy encoded protease to generate mature viral 
proteins required for virus assembly and function, interruption of this processing, appears to prevent th 
production of normally infectious- virus. For example. Crawford, S. et aJ., j/ ViroL 53. 699. 1985, 
demonstrated that genetic deletion mutations of the protease in murine leukemia virus which prevent 
processing of precursor structural proteins results in n oni n fectious viral particles. Unprocessed structural 

20 proteins also have been observed in donee of non-infectious HIV strains isolated from human patients. 
These rewtts suggest that inhibition of the HIV protaaao r epr ese nt s a viable method for the treatment of 
AlOS and the prevention or treatment of Infection by HIV. 

Nucleotide sequencing of HIV shows me presence of a poi gene in one open reading frame (Ratner, l 
M aL Naure. 313. 277(1985)1. Amino add sequence homology provides evidence that the poi sequence 

rs encodes reverse transcriptase, an endonudease and an HIV protease (Toh. H. at ai., EMBZTj. 4, 1287 
(1985); Power. M.D. et aL Science. 231. 1587 (1986); Peart, LH. etaL. Na&jre 329?35i (1987)J. Applicants 
demonstrate that the compounds of this invention are inhibitors of Hrv" protease."" 



30 BRIEF DESCRIPTION OF THE INVENTION 

Comoounds of formula I. as herein defined, are disclosed. These compounds are useful in the inhibition 
of HiV protease, the prevention of infection by HIV, the treatment of infection by HIV and in the treatm nt of 
AlOS. eitner as compounds, pharmaceutical* acceptable salts, pharmaceutical composition ingredients, 
a whether or not in combination with ether antiviral*, immunomodulators. sntibiotics or vaccines. Methods of 
treating AlOS. methods of preventing infection by HIV. and methods of treating infection by HIV are aiso 
disclosed. 
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&212ZnAXXQS£ 



s 


Dm i tnat ion 




Ami A* J a / « _ _ i • 




Alt 








Allo-Ilt 


— 


**«io— ltoxtucint 




Art 




or i*-trginine 




Cal (Cha) 




u-cycxoo«rylaiini ne 




Cys 




D- or L-cytteine 




Gly 




jlycint 


IS 


Bis 




D- or L-histidine 




He 




L-ieol«ucine 




Leu 




J 0- or L-leticine 


20 


Lye 




0- or L-lysine 



JO 
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Qgaiinatinn Amino Agid/*«*i,4u» 

lift D- or L-atttioain " 

Nle L-norleuciae 

Nva L-norvaline 

Orn " D- or L-ornithine 

Ph phenyl 

Phe D- or L-phenylalanine 

Pro D- or L-proline 

Sar sarcosine (N-methyljlycine) 

Ser 0- or L-eerine 

Sta statin*. (3S,4S)-4-aaino-3- 

hydroxy-6-aethylheptanoic 

acid 

Thr D- or L-thrcoaine 

Trp D- or L-tryptophaa 

Tyr 0- or L- tyro tint 

val L-vaiint 

BOC (Boo t-butyloarycarbonyl 
BOH benzyloxyaethyl 
CB2 (Cbz) benzyioxycarbonyUcarbo- 

btnzozy) 

DNP 2 , 4-d ini t rophenyl 

INOC isonicotinoyloxycarbonyl 
IP0C , itopropozycarbonyl 

0Mt mtthyi ether cmethoxy). 

- except when it immediately 
followt an amino acid residue 
abbreviation and it 
represents aethyl erter. 
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OEt 



to 



is 



» 



Qfiiimiiiflfi 

BBT(EOBT) 
OMs 



DCCI (OCC) 
DPPA 



(BOC) 2 0 
DEAD 
TEA 
TTA 



BOP reagent 



35 



BOP-C1 

OSO 

EDC 



MCPBA 
so TBOHS 



ethoxy , except w hen it 
iaatdiateiy follove an aaino 
acid rtfidue abbreviation and 
it repreaenta ethyl eater 

Aet<wHn T f?rmm 

l-nydroxybeazotriazole hydrate 
methane eulfonyloxy 

d i cydohexyl ear bod i iai d e 
diphenylphosphorylaside 

ft***™* 

di-t-butyl diearbonate 
diethyl axodicarboxylate 
triethylaaine 
trifluoroacetic acid 

CounHnr B»» T . nrt 
benzot r iazol - l-y i oxy t r i a - 
(diaethyl-aaino )phoe- 
phoniua hezaf luoro- 
phoephate 

bi«<2-oxo-3-oxazolidinyl) 
phoephinie ehloride 

N.N'-disuceiniaidyl 
oxalate 

l-«thyl-3-(3-dinethyl- 
aminopropyl) carbodiimide 
hydrochloride 
a-Chloroperbenzoic acid 
t-Butyl-diaethylailyl 



53 OSTAILSQ DESCRIPTION OF THE INVENTION ANQ PREFERRED EMBODIMENTS 

This invention >s concerned wttn me use of compounos ol formula I <- Qm rw,.„ ~ t 
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jnftction by HfV and in me treatment of the resulting aequred immune deficiency, syndrom. <AiOS) 
Compounds of formula I am defined as follows: ' ' U31 

A-G-B-B-J I. 
wherein A tsz 

« i) trttyl. 

2) hydrogen; 

3) 

R'* ^ * whtrtin R 1 it 
'0 a) hydrogen, 

4) pmnaioyt wti^in the aromatic nng is u*substtut*d or substituted with one or mora of 

'» a)Ci^aiicyl, 

b) halO. 

c) hydroxy, 

d) nitro. 

e) aikoxy. 

» f) Ci^aikoxycarbonyt. 

g) cyano. 
n) 

O 
it 

* C -Nflj wherein RuHor C M aikyl: 



JO 



5) 



R3 0 

_ i • II 



wherein R 2 .R*. and R 4 are independently 
35 a) H. 

b) aikyl unsubsmuted or substituted with one or more of 

') halo. 

ii) aJkyt SO*-. 
i**> aryl SOt-. 

40 c) Aryl unsubstitutftd or substituted with one or more of 

i) C,<* alley*, 

ii) C.3 aikoxy. 
halo. 

iv) nitre. 
45 v) acetoxy, 

vi) ditnethyleminocarbonyt. 
vw) phenyl. 

vrii) Cj afttoxycarbonyt * 
d) fluorenyi. 

50 svstem JLT;.^ an lLlT7 * ,fX5#06 ° d * ltty H * nad 10 ,orm * ^onocyctic. bicychc. or tncychc nng 
system when is C*, t cyctoelkyl and may be substituted with C,* aikyl. 

0*5-7 memoered heterocycte such as oyridyl. furyt. or benzisoxaxolyl: 



6) 



55 
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0 

R 5 -N-0-C- 



wnsnjin R* and R* ant 
•) Cm aftyt. 
t»aryl. 

io c) R* and R* are joined to form a 5-7 mernbered heterocycJe: 

7) 

o 

R'-SO,NH- & . wnare*, R> |, ^ unsuww^ „, wrtf, one or more of 

b) halo. 

c) nitre, 

d) Ci., aikoxy; 



R«-S- 

<0)„ 



m u 0-2 and R* is 
a) H' as defined above. 

:o bi trrtyf: 

9) 
X 

(R'k P - wfterem X is 0. S or NH. and R' is defined above: 



H Z 



wnmnZis0.3.orHHand 
>« mosoerwsntty 

D 

2) 



M 



^* -n 



53 



3) •OH. wftorom r i« m. or tiityi 

4) .NR ti 
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5)G*aky*er»-fl": 
wherein n i$ 0-5 and R'° is independently 

a) hydrogen, 

b) hydroxy, or 
s 0 C^aikyt; 

R" is 

4) hydrogen, 

b) aryi. unsuOstrtuted or substituted with one or mort of i) haJo, 
") hydroxy. 

* iii) -NH». -NO*. -NHR. or -NRj, wherein R is H. u C M aikyt 
»v) aixyt, 

v) C1.3 aikoxy. 

vi) -COOR 

vii) 



"J 



NRj, 
vtii) -CHiNRj. 
•x) 

0 

II 

20 -CH,NMC R, 

x) -ON. 

xi) -CF,. 
xii) 

O 

it 

*S -NH C R. 

*»i> «ryi C^ikoxy or aryt aixyt. 

xiv) aryt. 

xv) -NPSOjfl. 

xvi) •OP(OMOR 1 )a wh«r«in R, is H or aryt. or 

JO KVtl) 

O 

II 

•O C -Ci^aixyl substituted with one or more of amino or quaternary amine* 

^Jr^JT^^ *™ N. O. an. S. sue* a, 



25 



r.-.Tocyc» may o. un*fi««uUrt or sutatrtut* w,m on, or morTT W * " °' ^ 



•> halo. 
'») hyflroxy, 
tti) *NMj. -NMR, -NR,; 

iv) C,-. aixyt. 

v) Ci.i aftoxy. 

vi) -cooa 

vii) 
0 

• £ NR,. 
« viii) *CH*NRf, 
ix) 

0 

II 

•nm ca 

x)-CN. 

50 XI) CPj. 

xii) -NH3CR, 

xiii) -OPfOXORja where* R, is M or aryi. or 
xiv) 

0 

II 

35 -O C -C^aJxyl suftstitutod with one or more of amm or Quaternary amin : 

0) C,« aikyi or C, 4 aikonyi unsuostituted or suosotuted w.m one or more i 
■) hydroxy, 

") Ci„ aixyt. 
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in) -NH,. *NHR, -NR|, 
iv) 

NH 
I 

S v) 

NH 

•NH-&- NH,. 
vi) -COOK 
vii) 
to Q 
-COR, 

vi») -SR Of liyl miO, , 
tx) -SOjNHR, 

x) aikyt sulfonyi amino or aryl suifonyl amino. 
'5 xi) -CONHfl. 
xji) 

0 

H 

•NH C R. 
xiti) -OR, 
w xiv) aryl C,., aikoxy. or. 
xv) aryl; 

ii) Cv. aJJ^ CVa °*^ * Wt*itutod witfton#ormort or,) hydroxy. 

i«) -NH,, -NHR. -NHR*. 
25 rv) 

NH 

II 

•NH- C H , 

v) 

NH 

30 -NH.£- NH*, 

vi) -COOH. 

vii) r \ 



i 



•OR. 

J5 vim) -SR. 

»x) -SO^NH,, 

x) alky! sutfonyiamtno or aryl suifonylamino. 

xi) -CONHR, or 
• xii) *NH £ R; 



ft) -OR. w**r*m R is H or C,* alkyi. 
45 iii) 

O 
II 

• COR. 
iv) 
O 

so - £nr,, 

v) -CH,NR,, 

vi) -SOtNRt; *S(0)yA and y ■ 0. 1 or 2: 
v»i) •NR,, 

vtii) 

O 
I 

•NH CR. 
•*> C.^aikyl. 
x) phenyl. 



35 
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to 



xi) -CFj, or 
xit) 

R 

I 

• N-SOjfl; 

g) benrofuryi. indofyl; azabicycio C,.„ cyctaattcyi; or benzopiperidinvf- 
R" is -OH or •NHfV* wh^m R" is -H. wenowyi, 
0 

II 

• CH, -Cwiicyt. or -C0OR: and 
© is 

D Cvy cyctoafcyl either unsubstftuted or substituted with one or mora of 

a) Ci* aikyi 

b) hydroxy, 

d) -cooa 

'3 *CONHR. 

0 -NHSOjR, 

g> ' 

-NH t R. 
» h) aryi. 

>) aryt substitute with C^aikyl, 
i) neterocyae. or 

k > heterocyae substituted with Ci^atkyl: 

* 2) phenyl either unsubsttuted or substituted wim one or more of 

a) hydroxy. 

b) -OR. 

c) •NMR' 3 , 

d) -COOR. 



;o o 

It 

• C NRj. or. 



33 



f) -NH 



3) 5 to 7-^^0*80 hawfocycl* such as -m.d«olyl. miazoM furvl tjmioivi - , 

'i) hydroxy, 
NRj. or, 
iv> C,«. allcyt: 

Qis 



H 



OH NHR 1 ' fo, I C , 

W OH 



so 

wherein R* and R" ve defined above; 

X is 0. S or NH; and 
Wis 

I) OH. 

53 2) NH 7 . 

3) OR. or 
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4) NHR: 
8 is. independently, absent, or 



-NH 2; 

V 



10 

J is 
1) YR U 
Y is 0 or NH, and. 
R u is 

b) &« alkyi. unsubsotuted or substituted with or* or mora of 

t) -NRj, 
ii) OR, 

>ii) -NHSOiCi* iJkvl. 
» v) -NHSO» aryt. or -NHSO,(diaJkyiamtnoafyl), 
v) -CHjOR, 

vii) 
O 

* * £ OR. 

VIII ) 

O 

• & NRj. 



35 



ix) "'V ,2i ''*' l V° l! ' 

8 s « 

x) -NHCR. 

XX ; -NS0 2 CH«i . 

0 

wii) -NR,e A» wherein Ao is a coumenon. ' 

->) «ryi. 
wi> -CHO. 

«vii) -OPfOXOR,), wherein R, is H or aryt. or 
so *vri> 

•°" ^ -C-*** substituted w.« one or more o( amine or quaternary amine- 

O SCHjCHtOkCH, or -<CH,CH,0>. H; 

55 2) N(R'«),; or ° 

3) -NR'iR'* wherein R'» and R'« are defined atwv • 

4) 
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T-K-/R 17 - 



V. fl 1 * and n are defined above, and 

rO R" iS 

a) hydrogen; 

b) aryl unsudstituted or substituted wrtn one or more of 

i) hafo. 

»> -OR. wherein fl is H or C,* aikyl, 

t$ iit) 
O 
II 

• coa 

iv) 

O 

tl 

20 - C NR a . 
v) -CH?NR?, 
«) -SOjNR,. 
vii) *NRj^ 
via) 

29 II 
•NM C R, 

xi) Ct* aJkyl. 

x) phenyl 

x xii) 
? 

• N-SOiR, 

».: : ) aikyi -NR,, 

<tv) -OPfOHORjj where* fl, is M or aryl. or 

? 

•O- C -C^ikyi suost -jted withcneor more of amine or quaternary amine- 

f) ht|Q C) M * ter0CVC * tt unsubstrtuted or substituted w,thone or more of 

«i) -OR. wherem fl is H, C,*a*yf. or C^aJkenyl, 

'ii) . 
O ' 

•COR, 
•v) 

- ? 

•CNR,, 

v) -CHiNRf . 

vi) -SOiNRi. 

vii) -NR*. 
so viii) 

•NM ^ R t 

xi) aikyl, r ' 
x) phenyl 
55 xi) -CFj. 

*ii) 
R 

• N-SOifl. 
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IS 



xiii) phenyl Ci* afkyt. 

xiv) •OP'OMORJ, wherein R, is M or aryl. or 

XV) 

0 

ii 

•O C -Cuikyi substrtuted wittt on* or mora or amino or quaternary amine- 

d) A 5 to 7 numbered carbocycttc or MO memberod bJevriir\..H B 

saturated or unaa&ratad. sucn as cyctoownan.. cycWieW S JJST nnQ " * mef 
cartxxyclic nng b«ng unsubstrtuted or substituted w*h one or nwreof nortKmaM - w "«P«tru/an . the 

») -OR, whtrtin fl it H or C,-. alky!, 

iii) 

0 

II 

• coa 

iv>-C NR,. 

4 

v) -CHjNfl, 

vi) -SOjNR,. 

vii) -NR|. 
viii) 

O 

II 

NH ca 
*D C,„ aikyl. 
«) phenyl 

«) -CFi. 
!3 ni) 
R 

- N -SOiR. 

««») -OP(OMORj, -herein R. is H or aryl. or 
nv) 

O 
II 



JO 



•O- C -C.^ikyl substrtuted wth on. or mora of amine or quaternary am.n. 
or Pftamwcauocallyaceeotao* salts tharaof. ^ an " n6 - 



39 In 



so 



ss 



in ma compounds ol (ha present invention, the A Q B M . 
asymmetnc centers and occur as racemates raceme m ^T«!r Mnan,s m » »«• ™ay "av 
■somenc fern,, b*ng induce ,nmaX" nv^ " " <*«t-omers. *„n a,. 

2. «tc.) occur, more man one lime in any constituent or in tern,..- i 'JV. ' R ' R Ae - n 

'«o^no*« ol it. oMnroon « av*y 0 mar SESJ £ ^t'nl." ^ °° oecu '™" 
are p^rm«*e only if such common, resJiTsuL^po^ °' ^ 

«- >-ch~ -d ^am-oa.n 
•»* Pr i. propyl. 8u i. ^ZZy^^^ ^T^ * " * 

through an oxva^oe; £ 'c^p ^S^lT^ * e "°" aw ™ 

cyctopropy.. cyoooutyi. cyctop^yi. cycioixy. 7^ Zt^^J^ V0U09 > sucn « 
hydrocarbon clauns of either a strajgnt or branched cZ^^Z^l' ^ " ,ntinfl#d to ,nci "« 
carbon bono, which may occur i^any aSTStT ^ * m0r * un » a '-«** 

srto wnicn consists ot cvoon stoms and from on* to ffnt JLT ^ CT,^" ~ 
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of N. 0 and S. and wherein the nitrogen and ulfur hetereanmt may opoonaUv be oxinuM «d m« 

heteroatom or carbon atom which results in the ereatton of a stable structure. &amp»e of sucti heterocyclic 

omn* azepmyt. pyrroiyl. 4* P ehdon y ». pyrrolidine pyruoryl. pyraaMnyl. irnkJa^.^^, 
imioazobdwiyl. pyndyl. pyraanyl. pyrimidinyl. pyndaainyf. OKazdyl. oxaSSnyi. isox^MZ^S^ " 
morphouny.. thiazolyl. *«°lidinvi. isothi«o.y.. qunuctkJInyl. isothiazoSnyt^r^ LTSSEf 
-soquinoliny,. benrmidaxoiyl. Madtaa*. b««opyrenyl. be«oi««oly». b«tzoxaZ f^L^S 

One embodimem of the compounds of the present invention eneomoasses those «, mn «., nrt . „# 



H 



Xi^V \LI^CH^ : or *| 

c 



I 

OH 



I 

OH 



A second embodiment of the compounds of the present invention consists of thas* COfflmm ,. „, 
For™* I in wnicn B is present once and Z is 0. In this embodiment, i, i, £££ ^ST, ° 



HI X H 

•.CM ; OI^CH^: or N ' 



«■ I 

!H w 



C 

I 

OH 



A tn.rc embodiment of the comoounds of the present invention encompass,, those Mmo6un( ,, 
Formu,, . ,n wn.cn 8 is absent, in this embooiment. it .s preferred that 0 .s comoounos of 



H I x H 

1 



OH w 0H 



F^a^Z^T' °' ^ C0,ne00n<5, °' me PrM,m ,nV9m, ° n *o- compound of 

""V^Sf or -NH v iOX 
FormuiaTm %Z7? °' ^ * m ° W " "«"<»—• eomoouno, o, 



14 
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OH R 9 ^ R 9 

♦NH^^A^ or -NHyXZX^ 



and 8 it absent or present one*. 

A sixth embodiment of mo compounds of the present ii 
ro Formula I in which Q is 



•"compasses those compounds of 



0 R 9 o 



B is absent or present once, and 



20 



J if 



M 17 

n 



A sevemn embodiment of the compounds of the present invention 
M Formula I m »nich invention encompasses those compounds of 



A is 



* 3 o 

R^— C-0— C 



OH R* 

or 

r' o 



NH, R f 



B is absent or present once, and 



so 



J is -MB... 



35 



Rl7 



Preferred compound! of the present mv.nt.on are compounds I. II. .... ,v. v. v.. wo vil « foitows: 
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Compound I: 




N'-(l.l-dia«thyltthoxyc«rbonyl)-5<S)-iaino-4(S)- 

hyrdrox 5 r-6- P h,„ y i-2(R)-<phenyl«,thyl)hex«aoyl-leucyl. 
phtnylalanylaaide; *««cyi 



Compound II: 




H-B.„ lyl .,,.-< 1 .l- <li .. tlin « 110 „ e , t 
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Compound III: 




K-benzvl-N'-<l.l-di«ethylethoxjrcarbonyl)-5(S)-aain 

^(S)-hvdroxy-6-phenyl-2(R)-(phtnylBtthyl)-hexinoic 
carbozamidc. 



Coapound IV: 




M« -( 1 . l-dim«thylethoxycar bonyl )-5 (S)-aaino-4( s )- 

hydroxy-6.cyclohexyl-2(R)-<ph«nyl«ethyl)hexanoyl- 
leucyl-phenyialanylaaide : 



17 
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Compound v.- 



CCH,) 3 C-0-C 




M'-<H-dia«thyl«thoxycarbonyl)-5(S)-«iao-A(S)- 

hydroxy-6-phenyl-2(R)-(pheayi« €t hyl)hexanoyl-ievcyl. 
phenylalanine methyl etter; 



Compound VI 




N» -( 1 . 1-d iaethyUthoxycarbonyl )-5 < S)-aaino-4< 

hydroxy-6.ph«nyl-2(R)-(phenylm«thyl)hexanoyl- 
ieoleucylaaide: and 
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Compound VII: 




N-( 2-< oethanesuif onylamino) ethyl )-N • -( 1 , 1-diacthyl- 
ethoxycarbonyl)-5(S)-aaino«4(S)-hydroxy*6-phenyl-2(R)- 
( pheny lmtthyl ) hcxanoyl-leucylaaide . 



Other compounds of tho invention inctudo. but are not limited to: N-< i . i -Oimemy tomoxyc«vdonyi>.5< sv 
aniir*>^S)^ydray-*^)^ 
N-eanzyVNn>Oimemy.^^ 
■•ucyt-amido. 

5<SH(t>Oimomylo^^ 
* ^^Oimtmyfcttiow 
Ofwyiaianyiamido. 

5<$HO . 1 •Dimomyiottoxy^ Leu-<4.|.Phe >- 

5<SH<P^im«hytoxycafDonyl>am^ 

5(SH( 1 . 1 -d»m«ftv»ftoxycai Pony l)am^)^S)^ydn^-2(R)^>^ty ^S-ptwny ih#xanoyi lau-Ptw-amicu 

3H1 (SV-B^»xytartXJrylamino-2-Olywyl«my1 P*»«*myl>-2(S.HWpH6nyifnaiftyl)oroQanoyK-wau-Phe. 

amioc. 

^^<Ban2yk»ycareenyl)«nino|bufyi)-5<SH(< . i ^"n^yi«»»xy)cart)onyiaminoH<S>-hyafoxy-6-onenvi-2- 
(RHptwnyim«nyi)rittaneyt-Uu-afnid*. 
N ■< U-Oim«myl»*0Kycafttonyl^^ 
phony lal arena madtyl dtttf. 

5<s H<^^Oimdmyld»Mxycarbonylh™ Leocm*. 
Phanyiaianma anwdd. 

^SHOJ*Oim*myt*aidxycarOdnyl)»ajimidH<S>^ 
•vnide. 

5<SH0 >Oima^i«moxycarbonytham^ 
hydroxy' MSHpft*nyMMOtyl)«hyKMi amid*. 
5<s HO-'-<*nd«V»d»»dxycaro^ 

^H2-<M«tham«uitonytafluro*tfiy1)-N ^^^n<*^Minoxycirtonylh3<SVamirK>>^SHiydroxy<6^hanyi>2(R)- 

(pnanyimatnyDft ax an oy l iducyldmtdd. 

5<S«(lJ-Olm«rnrld«dxyci*dnyi^^ 

S<SHP >Oim«*yta»dxycarbdnyl).™^ 

^•unoyKai^Ph* amid*. 

5(SHd .1 -am«riy»»«»Kycarbor^ih«TO^ 

amid*. ^ 

5<SH<1 .1 -Olmairorfcdidxycarodnylhaniino WS)^ydro»y-6^n«ny|.2(RH(4*ydro*yp»wtyi)methy I |.n«xano v i- 
lau*P»« anudd. 

5<SHC>-0im myi«mdxycvMnyl)-amino|-4<SHiydroxy6^«nyt.2(RHm«myim aanoyM.au>Pha»amice 
5(SHC 1 •0im«trnf*ir«xycar&-^yl>'aininoh4<SH»ydfdxy^pheny(.2(RHpftanyim myiHi »anoyi-N.<?. 
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hydroxy.l(Sh)h^y*tmyi)Uu amid*. 



nyoTOy.i^H)ftiny*tmyl)tdu amid*. 
amraiyMMMoylMl^anio. ---•^l"H»«^«n«(i»il(»M W i.r*(4. 

^Memyi.5-ainino.5^eoxy-2.3.0-isoprooylid*n». < j.O-flbosyl>.5/SWl i ^i, m .* ul . lh . 

*hy^ 

(3-dimemyl ammo propyl) vtiirw am**. y^neny»-2(HH3 phenyloroo-2 ^n-l yi)he»anoyi-N- 

N "^'•'*^ m WyiatfKwyeartx)nyi)»5(S)»amino^(S)-hydro*y-6^h«nvi»2fRw'i' mu. > 
^"*noyHSH^ny (gly c V H2.h y droKy. W y„* n ,ae. * ' H3 V"*™" -v'> 

N.<c.s.2{S.R)Myoroxy.|(fl.SHfl<S«nyl)-5(SHl.l-fl.m tn y , tfio*yca/©onviarrm Bl <u«u„ - 

a "*Yio«ypr,.„y,m my lh 2(RHpn.n y .mem yl )he»an W n, a .. ycartonv '« r,no »^S>-''y«o«y.6.(4. 
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P^ylprop.2 -an.r. y i) hexanoyi - 
N-<2(R Of SH>ydroxy- 1 .2 J.4-ttlrafty<lro- 1 (S or R)-n«ottny1).5<SW1 l^im-H,^«^_ 

xanoy*-NH2- 
etrtyl)haxanoyl-N^2-(4. 

'^'■'"""'•''WinoweirOonrMniTO^ ..... 
SSH1.1-0im«nyi,i»i BycM0 „ yu „„|. anrtM ^ mv ,_4, sw ,„^ - 



21 



EP 0 337 714 A2 



N^*«.S)^iiooyrinyll«SW1.1-diii^l«Boxycincml«iiii» 
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so 



P^«iyVTwmyt^fl XWU mK]«. y*-««.ywminoH<SH>ydroKy-6-phenyi.2(fl>. 

*M l R^S-<W»yaroxy-3S^rxl«nyl)-5<SH 1 . 1 ^«l^^inoxyca^y ^^sw,^^^. • w 
» 2(RH4*y*oxyph« I y()met»«ylh«anjniKJ« T^ D onywi.noM<SHiydroxy^4 -hydroxypnenyi). 

N ^ c '«*<^y*oxyH<SHncJai»yl).*^^ . 
» <^«.memyiemyi)phenylmeihyl)hex*™,de. ^™ y, ™ w >^S>*y<»roKy^henyi.2<RH4- 
or pnarmaceuocaJiy acceptable salt thereof. 

Th» onarmaceuticaily.acceetaeio sans of the compounds of Formula i «« .„ 
«Xu«. or disperse products) the CBmnJSmZZmL ™* 11 J?' 0 "" WaW " °' ^ 

of *•» pepoc*, wr^ „ form*, e.g.. from inoroanic T^^^^Z^ 
s addition sans .netude acetate, adipate. alginate, aspara. tZHmMH ^ Example, of sucft ac.d 
camphorate. carno***^^.^™^ *«"'«•• *<«y'«e. 

nr™- . o-yc^rz^^Soi sett-"? ,u " 

hydrc*ron«d.. hydro****.. 2-hydroxyem^su.for*.. .actW iS^JSZ^ hy<JrOC , nior,M 
<»»anesuif<wte. mceanaM. oxalate, pamoate pectinate J~u*L m#tft * n « su " on «»- 2-napn- 

<•«« stftt sua » sodium and potassium sa*, ^r^L^!..?^ ^ * ammon,um 

brom^ and iodide dial*,, sulfa*, .ike oTemyl. a.^ZTZ aZXl SSL " CWOf,<3 
suchu crtcy.. lauryi. myn«y, and steary, chlorides. ^Z^^^^S^^ na "°" 
pheneihyl bromides and others. wooes, araikyi halides like oenzyi ana 

HIV protease inhibitors of Formula I may be prepared in „ ,_ 

P^P«»9 POPtid. a^loo, from th*r consent SS "d, TZSS SZTZSl?*'*™ 
sutumuent « made. m. r« of m. syr*.* follow, me pnnapS Z^SS^LSS? ^ *" G 
methods of other soMion-phM. or soM-oh.se peptic. , y „S£ nSSSSSSSi * C ° U0 " ng 
protecting groups <s also typical practice. "* • dd,Uon an0 ^ <* °™ or more 

Sbuctun* and aot**v,.tx». for the G component, of me inhibitor, of me present invent, n mauoe: 



55 
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OH / 



1. 



OH 



II 
O 



10 



* hydroxyetfiylone aoepttte irate* prepared, for examote bv an , 

similar peptide bond isosteros. such as — 3S21<19fi6) - Syntfteoc routes to 



'5 




0,H 



H-M 



H OH 



Cal( CHCOHJCHj] Val. 

are readily available. The intermediate 60C-CairCHrOHiCM,n/»Lriu , 

P^ved using memods dMcrSToy P eU^aver^ Z^ o. T^H* °° Wn9a ,rom 

1S4.550.A2. 0th* svnme*^, » iJS^S rtlTL* 1 "™ ^ 

foilowmg: oona ,90st ^» of bke character are described m me 

b. O.T. Pais et ai in European Patent AppA. 1 73.481 -A2; ' L 

c. A.M. Fray et at. J. Org. Cnem.. 51. 4828-4633 (1S88)- and 

d. M. S*elke et al. PCT Int Appi. WO 84 03.044: 

Structure « ttr^on. for G components of m. inhibitor, of me present .nventon indude: 



*6 












H— ff^ 






3. * 






50 












H 


OH 








ACHPA 



3H 

O 
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4. 



10 




rs Owm.. 43. 3624 (197a7 mth tf» procedure desenbw 



by Rich at ai.. j. 



20 




(1980): 



NH| O 



7. 



SO 




SynMM of oroteetad a-imino-^^as. 4SH,2? 80C ' A CHPA*6t for BOC-SU-OEt: 
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i 
1 



I 



BOC-NH >/ X-OZt 
ff i 

■ OB 0 



r.t. j 0 
1 n 



pyridine | CH 3 -S-C1 (1.1 eq.) 
1-3 nr. J. 0 



Evap., 33 'C 
Puap 2-4 dayt 



Aqueoua workup 

EtOAc/iOI citric acid (Fre-ehaken btfore 

dissolving up 
. crude product) 



Oiled out frba 
EtOAc/Hexant 



BOC-NH 




:0St than 95t yi«id 

greater than 951 purity (TLC. NMR) 



« 
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C9C1 3 I (n£u) 4 N$r 3 Q 



to 



»s 



BOC-NH 




| 1 eq. , 45*C. 18 



hr. 



;-ort 

n 

3 : .0 



♦ 201 •liaiaatioa 



Aqutout 

workup 



10OX •liaination 



20 



25 -| 



CHCl 3 /EtOH j Pt0 2 /?2 



A 

BOC-NH Y 

NE 2 0 



a '» '*»*»d Dy wtr^on ,nto ^ Protacton p , ^ 



" m,n# 'unction is pwformea as follows: 



BOC-NH 




so 



Si 
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Et 3 N 
CB 2 C1 2 



10 




-0-3-0- 



'5 



20 



BOC-NH 





NH-CBZ 



-OEt 



excess CSZ reagent 



30 



(predominantly R at position 3 
as thovn). 

B *** divy* tfw turn aod tar incorpqaUun into tha jvnm— * — 

ait-maav.ty. tn,, m ^ M er^^aTllZh- JTl!I? of Formula I: or 

Proc^dtnq, of tha A^^P^Jt^^l^ £ £ J" P "* dM - Structure ana 

Commun. 755-7 (1986): and Raddatz at *. PuWi^^T^ ^^ 2 " A ^ ^ Cham 



is 



8. 




C2-isobucyl)ACHPA 



so 



55 



P™*** term b*ng described in Pub. Eur Pat Aooin , ^ 

reference* including 0. Veber at al Btaenam S~> T,,«. , , 157 409 {wth omef Pertnent 

15 869. 415,7^?* " - 9Sd * 89 <1984) «» M S«.m a, a.. Fad. Proe. 

Amid* eoupttnos used to form mo compounds of tnia mvMi* ... .. 
cartjodhmid. metnod «ttti roaoents suehal ^J^T^ typ,ea, ' v P« rtorm *» °v m« 

not l.n«^r^ B r^^' an ^^ S . °' bend include, but are 
solution Phwld.^, ^?!; ^ m ' X-d "W** * «*v«*» T yp ,c«,ly. 
may t» empioyed^,^^ P ^* d< *" ^-P""* *Y clw^a, Mem ft . w lecftniQU , 
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Tht Mfcctton of prottcting groups is. in part dictated Bw , 
ammo aod and peotxM componants invorwd in tna m^TT!: C0U0 ' i ° 9 cono,eon '- * part by tna 
efflptoyod mcfud. tftow wfacn ar. known in m, «. for^i^r^''^ » rouM «*™y 
« b^y^carbonw (careco.nzoxy,. P^oinoxycJ**^^ *ucn 

Tho OH group of Thr. Tyr or Sar and anaiaa> 
JjWjton.^.no group of Ly. may be pr«S2c oV£^£ ^J™* 0 *" by » 6 flroup and 

sctiamt /or preo«nng compound* of ft-irm..*. « 



IT 4l«enyi nlorac*. YW«. 



"lustrations of tna product of Sclwmo . mciudea ma fnltowne M 

«. uob» me rniiowing compounds of Tabla I 
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TABLE J 



5 




30 



23 



40 



45 



90 
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PhCH 2 - ' -CH 2 



Cl 2 - -CH 2 ?h 



CH 3 (CH 2 )3- -CS 2 PH 



PhCH 2 <Wf )V- CH 2 - -CH 2 Pli 



PhCH 2 <Wf )V-CH 2 - 

•CH 2 CZ«CS 




PhCH 2 OCH 2 - -CH 2 Ph 

PhCH 2 oil- -CH 2 ^^^^0 

<CH 3 ) 2 CICH 2 - -CH 2 CH(CI 3 ) 2 

PhCH 2 - -CHCH 2 CH 3 

(CH 3 ) 2 CH- -CH 2 Ph 
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E»«P* 1 tor sptofe iliusratfon. ^ ** coupling in Scheme il. 



to 



25 



30 Pr °° UCts °' " ,nch ** — ,„ Tatt . „. 



J5 



50 
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-d<th 



J-1»L 



-CI 2 -CI«Cl.r* -Uuih.(ici 2 ) 



-Uufh«(mi 2 ] 



i 

" CB * ,h -I1«(NI 2 ] 

" C, 2* h -Uu»h«(OCI 3 ] 
-<CH 2 ) 3 CH 3 -Uufh«fNH 2 J 

N 
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-at 2 rh 



3 




_C, :' h -UaffteCNIj) 




0 
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PhCI 2 . 



PUClj- 



-Cl 2 Ph 
-Ct 2 fh 



-Uufba 




v 



thea. 



-Cljfh 



-XUNI. 



PhCljO-dj' 



FttCI 2 - 



~ c ** ,h -<a 2 ) 2 Miso 2 a 



-d 2 -d^3t-rb 



-U«HI 




fhCtj- 



-CI 2 Ph 



Addrt,on * i J 9"*P« «• «««J by SchwitM ilia and Mb. 
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93 



<*n*myl»minoo*«yt)v»Jin« amd*. 

^HO . 1 -Oimxh y Htfmy,^ U<iyl)iminoH<SHiydfoxv-»< 

s hydroxy- 1 -i n d m y D propaiMmidt. 

S^HftJ-O ii ^yltWMyc ii UJi i yl^inol^S^ytlrexv^t 
°«i»nidMolyOvaJii» arnio*. 

^2(R)*ydroxy-l (SHx^)-5<SH(^y^JinylmetNwyc«: 

1 • 1 " 0im#,h y**wnre*rtony<^^ 
duwtHylaminoprooylWiiint in*d>. 

l^<bfttyl).S<SHl.l <*»tB>» < «tt>a i ycaiOeny>«ninoH(SH>y 

^'W^SHShydn^ 

(3 Dft«ny«prop.2 «vyl)h«xinam<w. 

^4<SH»n»pyTirylh5<SH 1 . 1 -dim«tt»yl«tioxycart>oovt«#ii 

» fH<<R.SH>«uopyranylhS<SHU-^^ 
(pftwtylmBthyiK^xanoyWUin* mm*. 

^*ih'^5-amme>-5K}^2.3K>wopylKWd.O-nbosvtV 

n rn *aiyiammoM)yiHaiin« amid*. 

^•^ytmwycycloo^2^>y|)^SHi l^m«myi #mc 

SfSHd '^"WCf»y»#mo»ycaitcny»)«iitinoJ^S>^roKy^ 
5^seiazoioyNTt««yi)vaiin« amidt. 

M ^ C ^^ V<JrOXV ' ' (SHfl ^ y1) - 5(S H^'V'ox y ca rt »n y ,«. 

< n H**ytJro>ryph«iyim«fty|)h»««nid, 

9 ^HZ? ^i*^'* 8 * fl ^Y')-S<SHl.1-dim.r- 
Z(HH0hmykiMi y i)rttx*iamid*. 

•m^pr^oy^my,^,^^ ywmoxyc. 
morprtolu»o»o«ouyi)j-vtiin« «mid«. 

P*wnyim«tny^ J unoy^ t an. am«r ^ 

W«n«r»^Kj«ixy.2.3^iopropylid*^ 
^«' R H P h*ry»n.my ) ^x«wyW^ ^ " ' 

n^l'l' ^ n ^^ XVC *^ , > w «'»M<SH,ydrox y ^, 
pyndylm«myl)vtlin« vnx». 

pyndYim«myi)y*hn« am**. V °^ 

5(SH(1 . 1 ^•»Wetrwxycirtony04m.n©KRvben*y|.4<SVr 
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meftoxy«tnexy)rti08y)ettyt)vaiif» amid*^ 
or pftarmarmiticuty gxtpttS* salt timwt. 

^l^^^rl^T' '" 2S in C ° mb,M,,0n «n„v,, M . ^uncmocu.a.or, 

mx^SZT** C ° mP0,,tt0n """"^ *• Ca " ,p0un " * C *"» • P^autKaUy 

29- Th« pftarmacauoc* compoaiUun of Clam 27. for um m mt triaim*.* m Ain« - - 
30. Thm oftarmac«utic*J comoosrton of Claim 28 tor us* in tf» rr—immM «muoV - — 

«r Ss" * 1 COn,POUnfl * ^ ~ « «™ ' • * tor m. ma^tu^o, ZLcm* „ , u( , 0 , 

32. Th« us* of a compcuod m m« combination accomim m ,» ,„ _ 
mea.cam«nt usafui (or tmatsng AJOS. «ccoroing to claim 26. lor m« manulacture o( a 

pr.^„^ a 6 ^T nd mamrfactur. o, a m^camen, us , ul 

-J^iV^ssi^r ,n ™ - c *™ ■ • * - « ~ - 

JLZZ&ZE&ZS? ,n ^ °' c »™ 1 • 2S - * - 0' > 

U «Mfor'^^ a „^lti! n C ° m0,nMOn 8CC0ra,nQ t0 CUim 28 - '» 01 a mao,cam.n, 



ful for 
nt 
a 



« 
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TAIL* JJj^ 



« I- 

*t o 



-CH 2 Ph -M N-CH3 



PhCH 2 -CH 2 Ph -H If A Ph 



PhCH 2 -CH 2 Ph 



-o 




Ph CH2 -CH 2 Ph 

a benzopiperidinyl J group 

— B 4 2 — — -m^ai4. 

C0NB 2 



PhCH 2 -CH 2 Ph 



6 
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The compound Of tno prtstnt invmbon art maWid in >- * 

Mmt of mfection by the hunun immunoa£l«. t^S^f- H^protws.. th pr^oon or 



patrctog** coxrton, such a. A10S. Tracing M^ZJ^ZZjZL *1^TL " ""f**™ 

inrhufn,, k,^ ^ h. ^ _ ■ — » • Oeasng infection By HIV is defined as 

•nduolng, but not muted to. treating mde rang* of states of HIV infection: AJOS. APC (AJDS M*ea 



compfe,,. both syrnptpma* and a*ymt«n«*, « ^ » pc^^^^Hrv F or e^lt 



m mo pmmt inwoofl, compounds with asymmotric 



mtidun* and as indMdutf daMMm «*, - *wai^ racem,c 

"■ " wn » w «» compounds being included in tn 



a present ii 



Par these purposes, fee compounds of the present invention maw .rtm.ni.,. . ... 
(indue*, sutxuianea. miction* intravenous. *£n^T^^ WWe ' a " y 
by irmaiation spray, or recta*, in doa*T^rZ^.!!^ ,,B " 1 ^* on * -cnw). 



spray, or rectaJty. in dosage urat fortnutations centtMno 
pnanro«uticain/.ecfiepo^c^^ ^ 



conventional non-tox'C 



Thus, in accordance with the present invention more is turner annum* » nMkM . „ .. 
Ph«mae*utic«J composrtton tar treating HIV infection «d >JtM™nl 2£ll ° tr,Mng 3/10 a 

0«ti« in need of such «rMtrrJ7p^ac*S^oiS c^monSTJ^T Tr*™ 3 '° 3 
amount of a compound of fCp^in^ETS \ IZZT*^ M 3 
salt thereof. pnjeem invenoon. or a pharmaceuttcaliy-acceptaoie 

These pharmaceutical compositions may be in me form el wt^,.,, . 
nasal soravr stent* •maetatate ma^mm^. i~ craay-adminissable suspenswns or tablets: 
nasai sprays: stsnis mtectaofe preparations, tor example, as stare* imeneai* .«.-«.«. ~ 



•ample, as stem* in,ectable aqueous or oieagenous 
When a dm inat eied orally as a suspension, these oomeoBtiom m mm.. _ 
-«H«no«n ,« me art of pr^aoautical tormuiation m^mSm ^^T^^V KtU>,<3U ' 
bu*. alginc acid or sodium alginate as a suspendino ^^TyT^^^ cellulose tar imparting 
~^1fevonng agena taSTiTm. -rt^mtSi^^ 1"*°** « 

moocrystalline ceuutos*. tfealcun phosphate, starch, m*m**ZTZl~? " moo * tton « m »r contain 

w ^idS.rr"^^ ^ otnef 

wan administered by nasal aerosol or inhalation, trim rnm , 

tachmmes weiMmown «i me an of pharniacsniticalto^rnul^ ° rft0 » r * 3 "eeoromg to 

emptayng oenzyl aiconol or other ^^^^TZ^^l " 8 °' Ut,0nJ Sa " ne 

nc^rtons. ^or oew ^o^bUl^g or da^L^^t^.J^ ,0 ^,ab,My. 

TN» inrectabJe solutions or suspensions may be tormmatad arrm *~ i« - 

»«. par^^-eccspobl. events or soiv^a. s^^S^ll^ , '"'^ n ° n " 
or ,soton« sodium chionde solution, or suitable niio^TT^T^' Q ' 50lu,,on 

stenta. btiv*. fixed o* including ^nmebc mono- o7d*ryce^1L^^ Sucn as 

Whw rectalry aamm.^ep in the form of supcSn^mlel 1C ' d ' 
m.«.ng me drug w,m a smopie non^rmating eKCtiSTsudTas T£L 2?!^ Ofe0are<3 ° v 
ooiy«hy*ne glycoo. wnch « »«To^n^^pi^^^ ^ 
cavity to release the drug. "■"wmw. out hquidify and/or dissolve m me rectal 

Oosage levels of the order of 0.02 to 5.0 or too anfl»^.u. 

ev^ of me above^tica»o concnons. c^ * 9am ™ °' 

by HfV i. effective* m»fed by me ^-mstranon of rrom^ ^X^^^'T' 9 T™" 
of boo> ^ from or, » mn* .rnes p« pay. ,t w, U p. J^^l^l ^ Z^ZZ ^ 
and wm$mc, of dt^ge tar any particular patient may J^S^ZTZ^ ' V ' 

•ncfuding me activity of the spooffe compound emp to yad. n^Z^. 1 grT? , ,T VT^ ° aCt ° f $ 
compound, the age. body wont general n,«th. ^ J^e^eTtl 7 ° aC °° n °' ' nat 
..cretion. drug combmtton. me seventy of the part^r^bcTt^ ^ L adflMn,s,rMofl - '™ °« 

The Present .nveneon ,, ato din^cwd to <^SZ^m ^ ^l^^?^ g 
one or more agents useful in the treatment of AIDS^*™ 01 MIV orotease^nhibitory compounds *,m 

Por example, the compounds of this invention can be omk .„ ^ ^ 

.mmunomodutafers. anobntic, or vacane. or other o^ve^m, " ™ an " v ' rais 

[source- Ma/kooener Na. m iw „« < 7 WH ' om, » «"*«»f »» usted m tne Taoi iv 

isource. Man«.oetter . Nov. 30. 1987. pp. 26-27: Genetic Enomoenng New,, Jan . t988 . Vol a . 2 3j : 
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OfW ffiar 

AL-721 

BZTASZRON 
(interferon beta) 



A. 

MantT# ^mrrrr 



ladiriitlnn 

ARC, PCL 



Tritoa Biotci.nce. AIDS, ARC. 



CARRISTN Carrinitoa Lab. 

( polymannoacetate ) 



ARC 



crrovmi 

(Staeielovir) 



Syatex 



CMV 



OOC 

(dideoxycytidia.) 



Hoffaaaa-U Roche AIDS. 



ARC 



^Abbrevutioa.: m (Acfuitfd D . fici 
Syndroat); ARC (AIDS relattd coap!**). 7 
(Cytoaecloviru.. vaica cau... aa opportuai.txc 
nf ectxca re.ultia, ia bliada... or d.ata ia AIDS 
P.ti.at,); H2V (Htaaa I-ua0d.fici.ac7 Vim. 
pr.viou.ly kaowa a. LAV, aiLV-in ot ^ K 
..rcoa*); PCP <Pa.«oaocy.ti. cariaii pa^aia IT 
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Dftt» NMmm 

roscAMirr 

(tritodiua 
phot pnonof ornate ) 

HPA-23 

ORNIDTL 
(eflornithine) 



M<WH ^^rnrfr 

Astra AS 



HIV inf. CMV 
rttinitii 



Rhone-Poulenc Saatt BZV infection 



Men ell Dow 



PCP 



PEPTIDE T 
(octapeptide 
sequence) 



Peninsula Labs 



AIDS 



RETTCTJIOSI 
(nueleophospho- 
protein) 



Advanced Viral 
Research 



AIDS. ARC 



RETROVIR 

advanced * 

(zidovudine; 
A2T) 



Burroughs Wellcome AIM, 



ARC 

pediatric 
AIDS. 

KS. asyapt 

HIV, 

less severe 

HIV. 

nevrclogical 
in- 
volvement . 
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Pro* H»mm /" 

RIFABUTIN 
(aafaayein Uf 427) 



UA001 



VIRAZOLX 
(ribavirin) 



ZOVIRAX 
(acyclovir) 



Dim mat 

ABPP 

ICS 

(bropitiaint) 

AMP LI cm 
(aisaatehed RNA) 

( Ant i -human alpha 
interferon 
antibody) 



Adria Labj 



Utao fiat Chea 

Industry 

Viratek/ICN 



Burrouthf VeUcoae* 



B. T Tfflninftdqi*tfl r f 

M»mt»« rrnrtTr 

Upjohn 



DuPont 

HZM Research 

Advanced Biotherapy 
Concept! 



ARC 



PC? 

AIDS. ARC 



AIDS, ARC. ICS 



KS, HIV, in coab 
with RETROVIR 

AZSS. ARC. in 
comb with 
RETROVIR 



Advanced AIDS. 



ARC. PGL 



AIDS. ARC. KS 



.(triaetrexatt) Warntr-Uabtrt 



VE1LTER0N ft Burrouihi Vellcoaa 
(alia interferon) 
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Colony Stimulating Sand s 6 ntticf 
factor (GM-CST) Institute 



AIDS, ARC. 32V, 
IS 



CL246.738 
(CL246.738) 



American Cynaaid^ AIDS 



to 



IMRZC-l 



rs WRZG-2 



IMUTIIOL 
(diethyl dithio 
carbamate) 

Prug ffnar 

IL-2 

(interleuJtin-2) 



lareg 



lax eg 



Cetua 



AIDS, ARC, PGL. 
ICS 

AIDS. ARC. PGL. 
ICS 



Merieu* Institute AIDS, ARC 



AIDS, ICS 



IL-2 

( inter leuJtin-2) 
INTROM-A 

(interferon alia) 



Hoffaann-La Roche AIDS. KS 
Ismunex 



Schering-Piougn ks 



ISOPRINOSIMZ 
(inoeine pranobex) 



(aethionine 
enkephalin) 



Newport 

Pharmaceutical! 



Pharmaceuticals 



ARC. PGL. HIV 
s-rcpositive 
v patients 

AIDS. ARC 



ss 
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KTP-PE 

(auramyl-tripep- 
5 tidt) 

THTMOPBfTIN (TP-5) 
, 0 (thyaic compound) 

R0ITR0N 

(inttrferon alfa) 

n 

(recombinant 
erythropoietin) 

JO 

TRZXAN 
(naltrexone) 

TUT (tuaor 

o 

° necroeit factor) 



Pruc Milan 

PSfTAM 300 
(pentamidine 
ittthionate) 



Ciba-Geicy 
Ortho* 

Pharmaceutical! 
Hoffaann-La Roche 

Ortho 

Pharaaceuticalt 

DuPont 
Genentech 

C. All*41H«»4 rg 
Wimi»i^ WTffr 

LyphoMed 



ES 



HIV infection 



ICS 



f eve re aneaia 
aasoe with AIDS 
& RETROVIR 
therapy 
AZSS. ARC 

ARC, in 
combination 
interferon gaoma 



IndieaUrm 
PC? 



0. Vacant 



Any on» of • vanwy of AIDS or HIV vaccines orasamtv _ 
«~«on w*m m. compound, « ** Z^TZfo^l^ ^.^T™ Ca " 66 u,9 ° ,n 
V*~*on of AlOS anddlsoasw of similar ZZZL Z torTT, » tf * r »° r - « treatment or 



SYNTHESIS 
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The preparation and synthesis follow*, in gem. U.S Patent & 
222;. 50. 4615. (1985) and Evans. 8.E. at a... "A Stareocornro^Sv^^^ 8 E 9 J i 2^; 

Am. Papt Symp. 9. 743*188). ^T^ jTatT^ J** 0 -^* «o«- 
ad by reference. ~ «-^. « aj. J. Org. Cham. 52. ,437 (1987). ail 




'0 



EXAMPLE 1 




21 



X 




To a stirred suspenson of macn?r ~i turnings (9 7fi o am ^ 
o.«rogen «, add* **«*JZn«v*^7*£ tsSl^ZZ^ '** ,20 ° mU UOC9f 
warmmg and men w« cooled in an ieo bam to numtainX^Lri^?^."" 6y SMUe 

reaction was stirred at room temperature for l hour then aS-V^?"^ e«omarm "« complete me 
solution of me Grignard was added dropwiso «ti storing Iri Ll^,'..** ' C8 " c * 0o » ««"• To me 
«"^r>3-phenyl propoujoarryd. (19J g. 77.4 mmooZ dr^wi^^ 1 "'^ 
temperature of the reaction remained betow -55 'C The rmL^Tl^ *opwiee such mat me 

room tijmpe*ur. where ,t wu stored for 30 mmutes minWauCL!!^^ *^ * wwm w 
(500 9) *no 10% citric acid (500 m L ). The organic ^Z^^* "* 4 mnrtur * °' ,c » 

exacted «m diethyl other (3 X 300 mU The comw^ma^ w!lT^ 02 " MOU9 I * a5a 
3O0 mu w brm. x 200 m U . On* over ^ ^ aoo ,1 X 

give crude N-3(SH<1 . 1 ^•*y**o*ycartx^i>a^^ '"'•'• d - concentrated to 

g. quantum* crude y „«> as a *E^S^^ ^ (26.6 

rapny <»<ica gel. 23CM00 mean: diethyl amerT^TSl ^Jf?^ V ,0w p,ewu, » ehromatog- 
heptane.mp - 91-98 'C: 30%:701i ) to«o»ed by recrystailizanon from 









rsts. CaJcd. for C, 


•H J ,NO J S<03753): 


Found: 


C - 
C • 


64.05. 
64.05. 


H ■ 
H » 


926. 

9.13. 


N « 
N • 


415; 

4 22:(alo20 « -40,0' 



so 



55 



Stop 8: Preparation of ^SVAmmo^pnenvH butane. 

To a stirred solution of the product of Step A (228 a 875 m™. « - - 

"imel>. The solution w M altowo te ^ m t0 ^Zim^Z^T ™" M (43 mU 345 

«oe« * an ice bam M qumKNt0 ^ *.To£Z^T?J ^ 4 «««c»on 

onjan* pru*. wa, cotiected and the mJL SZ^S^S S? 8 ° G ' Um " Y<,,0XK,a (4 °° mU ™ 
The combined organ*, were w* ™™^"™ *?^ ™^ 12 X 250 ""•>■ 

«~ and con^maud to grv. crude ^^no^J^ — 

SjypC Preparation of ^ S H(i.,.Qim,mv^ 

^rr^^rw^ :;:2\^:sr,8 di sr~ ,3t ° * uz — - •* 

X ,00 mu. . ( , X ,00 mU. „ ,oo, U m 

46 



EP 0 337 714 A2 



10 



****** magnaaium sulfa* filtarad and concantrsad to viald u.^.,,. 
^^H^mwtM** (34.8 g) aa a yellow ort. SuTUS ^ SHf ^ , * i ™V™o*ycar. 
«wmaiograony (*aca gal. 23O-W0 maan. .0 x SO cm cow JZEZLZL?" * by ' w °'*" u " 
N-3(SH(t .'-*™*y*ft«ylea^^ »%: 80%) ,o y, « 

ar*y*c»l «mp* wa, odt^ by raay^So^^.' " J ^J^f^ " * An 



eiamamal anah/aia. Caicd. tor ft.Ht.NO, hat -uZ 



Found: 



C « 
C ■ 



72.84. 


H ■ 


8.56. 


N • 


72.7a 


H ■ 


878. 


N • 



5.66. 
5.84. 



'S 



10 



Srao ft P^paogon of „R H 1 (SHt.i^ma^^av^^^^ 

To a solution or tn« product of Steo C (9 4 a M mm*j. ^ ^ 

ic. 0am and uncar mtrogan w M ^3^1^^^^ (,0 ° coo.ad ,n an 

-mo.,. Tha m,«ur. •.VSr* at oT^^T^o^J^ JT"^ ^ 41 * 200 

(300 mu. and oourad in ica cold aqaoua 10% soch^mZJL n m 5 * UW ' d " u,9d «««hyi atnar 

^nftyaroua a**™ «*•». fin** and *ocm!^^*^ L ^*" (1 X »°° dnao 

6y «ow prasaura cnreniateariphy (ailiea gal 230 • 400 «Z*? v ^ SOW - Cn-# waa ounfiad 



30 







f**± CaJcd. for C, 


«H*mNOj (263.34): 


1 c * 

Pound: 1 C * 


68.42. 
68.22. 


H * 
H * 


ao4, 

826. 


N a 
N « 


5.32. 

529: (afe* 0 » 1.34* 



35 



SO 



53 



^orolran^g^, *^^^^^^ ,Um,noH 2 . 0 n 

J*, ^™,^f^^ "~ - — to a ,o, ut ,on 

m. raacaon w« to ,h 4 w-m'to* ™ Li ^ e^^^'T? *^ ^ 

comoum organ-: amcts warn wa^ t x 500ml*o7x^!? T 2 X 500 mL °' e,n " ^ 
bnnaandonadova, MgSO.. Tha aofvanta waTra^ J/J?° ™ ^ NaHC0> - ' * 500 mc sat d 

,o.8 g. Tha latar fractions ^T^Z^^ * « £™ 
P^«^Sl ^] H tc^^ ^^ ^ .mamy^^.,,, 

*00 mt of bnna. dnad (MgSO.) and tfiw^ ^ WacB ™» «*> ^ of h j0 
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TO 



Sjeo G: PfBoaiiomi of (3R.SS. 1 'S)-3-toenivt-Swi wn i^^,^ 



onenyietnyt)- 



""^unoWr^aueadprwsur..^ *• »«™« war. 

500 mL of dtoftyt M . Th. con^^^^^ t ,l , 2 1 ert ~ f* 3 X 

hours, than eone»«Md to drynass una* rw^^^^S^ *** 0 te reflux ** 12 

raphy ovar silica oat aiming with 15% .ft* tetwAmorm M^zT^^TS^*^* a* 8 "* 0 * 




20 



JO 



5 mL of 1 M lithium hydroxx* « room U^^^^^^^^Z ^ " * " c «" 

d**»«d in S mL of dry OMF and 0.845 g 2niC£ SSL^?^ ^ W " 

add«t Aft* for , 8 hours, ft. ration wTp,^^ ^ 5 0 ^ im,dM0 * ^ 

mL of .thyl acauta. Th. «ni»d organic ntractt mZZUZFjt'* VT. "? ,xtr,a * 1 3 X a> 
<*L Of w«». 3 X ,0 mL Of -Ar-^oCu^ ,0 * «*■ « « » 

(Na,SO.). iha sotvant w U rtmovd and ft. rwufBnT^du. !T? *L ^ *** 

of gtacui acatic abd. and 2 mL of water. TheTr^^J^^" * mnm " °' 5 mL °' THF 5 mL 

onna. an* <N*SO.>. and ft. sofv* relo^S^tT^JZ "" 8 ' 2 * *> ™<- of 



35 




Th. oroduct from Stao H. 0.183 g. was dissoJvsd in 10 mi «# «~ nuc ^ 

0069 g c/ ^.tny^mamyum^^ »W« ana 

snmng solution until th. oH was 8.5. % VtiingtTj ^Z^ZZ IT^T "V" 1 * m 
and .mad win S X to mL of athyi aetata Th«Tr«Z^? POurad ,mo 80 mL °' 

t»nn.. onao «Na,S0.,. and th. ^.mov^to giv , 0 2T0TS ""^ 30 mL °' 

thir. "ay* cfwmaagrapy (5% mam^chtoroform, 9 ^ P"^" 0 " 6 V P^oaxanv 



so 



35 




Sl *Q £ Praoaraoon 

(pfi^yim?thyl)h«» W ovH«icyi<hanyiaianyi amioa' 

Th. produa from Stao I. 0.2 g. was olacad in a flask and to it was add«d 5 mt , 
tatraeumammonwrn ..oono. in THF. Aftar rtmng for 2 hour. ^ JZt^L^ J « S0 ' U "° n °' 
'•«*• talujn uo « 50 mL of 10% maftanoUchtowfcn^ ^an7 ^ IH T - 4 ^££- 4,10 m 
sor^nt w„ r.mov«, ,n vacuo, and th. S °L!l" Ca 0,9 

(200 m U . Th. chteroform stMution of th. oroduct was ava^,«?J£ 0 "T ( W cn,oro,0 ' m 
soiutwn w„ concantr.^. and ^^.^^0^^^ ^ " nvl 

".thanoircfltoroform to grv. an additional 0 0S4 To? Df Z« ^I^T^ *** 9 "' a,u,,n 9 
9: mp 218-210 ' C. ■oo'i'onai g.usa g of product Th. comcruM yi 10 of th. oroduct was 0. 1 23 
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EXAMPLE 2 

s Preparation of N^wy^'^i,i^ime»vi a mQ»ve«>tvv^n- K /c^ . . a „ 

(^^^i^xXx^Laucyt-am^. Compound ^""^^S^^s^^h^^?^ 

'o S £**£ZSZ2^ ^ 

* « h oS* , of NhJ^S -^^^ ° MF - 

*mno Sutton me phTsTaTZS StKTiJSi^^ ^ * ™ 

>0% Crtnc tod. IX2QfflLol .i«r a x M «i « "TT.. * wW,M 3 X 20 mL of 



' 0% «nc aod. , X 20 mL cf mm. 3 X 20 mL of . ^ X , ^ °' 

dried <Na,S0O. and mo sor** remov* to giv. m7*od«^r^^ '* mt ' ' 
» cftromatograpny <s% metnano*cr*«torTT,> ^ P«««t after punficatwn by p^oantn* min , ayer 



30 



Stjo B: Preparation of I*6enzy1 N^IM-QjrTW hy^thoxvejrOanvtu^.^.^,^, . „ „ 

The product from Step A. Example 2. 0 t a is niaoan ... . „„. 
soiuoon ot M^tonavnn** Huond. j , iSJ. %tl Si VfZ^JlL!?" 2 mL °" 1 " 
and m. re„du. * „p * » mt „ J0% nJl.S^ ISIL^ I ^ » 
Th. sor^nt „ ramcv* in vacuo, and the r^aZg^Sw^^^ » of 9*. 

mrouon a „,e. o«d and HSm emyt acaTr^^Xn Z ^ ? IT? """^ 
mL). Th. cmoroform solution .3 evaporated to yield product. WMft9d W " h ch,orotorm < 2 «> 



J5- 



EXAMPLES 



Ss^^rs ^^^ 8 ""^-— — 

under m atmo softer* of hvr*m«~i ^ * *~ . «wwu» methanol. The mixture was stirred 

mp 222-223 C (C.H.N). KlU ** rne w « 20 mg of pure product. 



so 



EXAMPLE 4 




The i.m.um saJt of benzyl amm was orepared by adding 0.5 mt of a 2.5 M 



solution of n-outyl lithium :o 
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0.134 g of benzyl amine in 10 int. of dry THF tt -78 " C To Ms Ma ****** n • 

*H<U-o?meiWetfioxycirt>or^ 9 * < 3 «- 5S. 1 S)-3*«n*y|. 

mL o/ THF. Aftsr stirring for ,5 rhTrta^^ G °' D-S 

^IWTI^oraifljeliyrntlipifMftw^^^^ Mditionof 
solutions ^ w*hsd wrtr, 3 x 10 mL^a*^", TE^."*? ^ iCaUW - 
pnne. and dried <Na,SO.>. Tht solvent w«s removed in ^Z'll T. °' »*"««» Na,CO, 
recrystauiad from toiano/etrryf acetate to vie* TooesT* 3~=L 1 ™« solid was 

'92 C. y*« 0.063 g of the P* 0 ** " * cr V*aiiine so.id: mp 19 ,. 



EXAMPLES 



» 



Preparation of N^i.i- 
pnenyiaianyiamido. 



added L^eucyHJhenyleJanm. am*, hydrocttoride^h!^^ ° »» ««« m,«ur. *as 

JE* «* «r«r»yl««. ,0.57 mL 4.10 mrrXrT^^^rSl^ "l"**"™* (0-374 g. , 9 , 
Th. rwrton mm** w M d.Krfod w,«h ,«hy. ^ w Z^^^T * ^ •""""a™ ' hour. 
mL >- ,0% *»-ous citric add <15 m U . and ban. *I n^! ?^?*c ""^ *" m ^ <3XiS 

6% methanol .n chioroform as .tuant 7fc«r» w „ Ot^^j^f^^*^ 00 9* us.ng 
crystailwe solid, mp: 171.175* C. ooiained 0382 g of the ode compound as a »n.te 



EXAMPLE 8 



con«n««, and me enronute^^^^ ^ M ° Ih9 S0,lJt '°" ~" 

cntofWe-acatt^memano, ( , a;1:!) tQ ^ o.iS gVcur. Zthy, ,^lr. 9lU,,n9 ^ m9m *° n * 

g|gg» « M.m V M,^.,_ ^eny^p. „ 

m.nu»s. m«hyi aery*,. ,0.240 g, w « MOM To orT^^L' * m °W"> A »«' '0 

m,«ture was stirred « amo.ent lermoerarure of 18 hour, ?h «!T C00 " n9 bam ,9m0vea - ™ 

. Portioned Oetw^ is mt of 1 N hyorccnionc aoa^n« ,n """"""M ■ - «i -n, c „ * as 

"O*.teo and «n aqueous ph«. Z T^^Tz X ° m t * °' ^ aCa, * M - ^ ^ « — 
- w *sned (bnn ., and dr,ed , N .,sa, and kJ,,^^ ?JTt^ 
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Sjgo C: Prtoawtei of M.giyM(RR>»nrvl 0 xv e «^^ 
oy<)prioapnmm. ^ 

A solution of Cm product of Stop 6. 0.284 a. in i s mi <* t » — _ 

of a i.o n aquaous lithium 7y*ox^loLL IZ, lif^^"* 1 "* °S« 

was txtractsd wrtfi 2 X 10 mL etharMtnyt aetata matuw. t^LI^!!!!^! f ** J ' tn0 rTUrtir# 

to pH 4* using ,,v^ drew of 50% «c»te acid^^ 
•eta^«han*,com6in«. C ic*o^ 

"•mo* of th»«»am * vacuo M tf» product M«Vo7Ii5^ W ** drt-d < N *» S0 «»- 




'S 



Tho product from Slop C. 0.153 g. woo rH-notead in 4 mi n i *~ 

» in an *. com. To tr» solution ««Ton9 a * ^IT?^! rtm * "*og n 
0.155 g of t*»tnazc*,.v^ hyonxhiond. 
•^•"^topHaiAitsrso^a^-l^o^^ 

»m* 3 hour, furaw. , 0 mL 7Z. ac*£ s£m ^S^L^ 1^ ^ 
•*» * X 10 mi. of ttnyi aetata, Th. combteod organ* «S I^^Sl!^ WM 
» aod. watsr, saturatod aqueous sodium bicavDOJiattb*feMa!w^J!!*^«iL!^!!«^ *rth watsr, 2 N hydrochloric 

'apftad. .Urtng w,m m. sam. ,olva«t mirtur. usad S^E^ ^l^JT^ W " cnromatog. 
3 comport ^ comOmM and Concstitra^T^ ^ J?^j^^ " **"«• of 
» Com.no* •Hjoon pro«*d an ad**** ^^^2^ ^^^' °' 

spot * P"wun mtxturo which was prodommantly a singi Tic 




■o^rrm,TX^^r^ * ™ 9 - ^ 

-(Won- 0.030 g of iWum iodid. W «*>«? * ™„Hm^ £ J2£ ^ ° m * " 

mw «md in 5 mL of saturate sod,um Tha rZL^JlT f9mOV6d a "° me 

*c««. and m. corner organ* toy* w , ^Z^^Z^VZ^ T * ' 9 ^ *** 

a gradiont of acMOMnto. 0-95% .n watar (0 1%XSm^L JI.7 !!L ^. 8 " lumn 

of rmon t,m. 4.22 minutM and mat of 7.00 mTnl7U^ZSSL ' T ^ ^ ' ,ac6ons 
Compound A and 0.012 g of Compound 8. rosP^T '• W,t,,ly 10 *" 0rd 0 013 9 ° f 



SO 



EXAMPLE 7 



S3 



St#o A; Pfgoaratton of S(SKimino-4< SHtbutVrdimethv^i«w^wvk-ii^^..i , /OL/Afc lk 
Leucyi^henyaianyiAm^ mnyi3itvioyyH6*ohanvu afRHoh nyt> m tftymhe.anoyi 
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To » cou (0 ' C) solution of 350 mgj. (0.468 mmoQ of N wi i mmimuu,,.. 

m«hy*««« chtohda was added S mil of trifh«ro*c.tc^^ * ,n 10 m <J of 

separator/ funntf containing ufO. NaMCO, solution and .l? ' Mcnon wa * p0ure0 ,mo * 

organ* wan, cmd. fitan* and cc^c^raWo^T.^^^ a*"* < 2X3 ° Th. 

(SO,. 5% MeOH/NHj satU CtUorofom,, to TJS^JT iV"™ t*™™*™* 

*****+*n**^^ "* 75 mg, of S^am^s,. 



(0.072 mmo. of WomylaWwiTS^ ?,72!? n# CWOrid# ^ 00 ""'"«» '0 - 

aad soiuoon. to mis of said NaHCO, swtuwn^m. ^Z^J^jTll '° mU of ,0% c,t " c 
orynass. Th. re«du. was diiutad with 2 mLs of THF and YmTlT? » 90 ^ «nee«trat.d to 

fluond. (TBAF) wa, Al* t hour an ****** 0 TmL q Ttbap J!^ °' "•»**'■«"«" "um 

was concentrate and passad through a paToTso, Z£l ,d,, • 0 A «« 2 hours the r acuon 

crud. product Th* W ^Sd uSng rj^^7J£T t ' % M «> H ' CH <* <° th. 
•"9* of th. OmtM product mp . 207-2:77 °" * Waters C-18 column to g.v. , 2 



'5 



TO 



JS 



EXAMPLE 8 



JO 



JS 



Ass *y tor infliction of Synth. tic Viral Protease 

inn.tj.non studi** of th. reaction of th. synthetic protease fam,*, ~„ ^ 
reading fram. ,n Rm,, i_ „ «. Natur. 3 iTstTm^Tv ™ rM,dUM 69 "' 87 cf »• °°' co n 

syntn.„,| , p^, Ww>iJ^^T y r!p^i.?l! V"" 9 " ^"«e 

m 50 mM Ma acatat*. pH 5.S. at 30 * C for t hour v*»I ™ * *" ,MC,l0n " ,ft,,,awa > 
*er. addad to 36 ul of assay solution and th. rMeZ'.l>!? k ™ 0n * °' ,nh,0,tor ,n ' 0 OMSO 

separated by HPLC (VYTJAC w*. ppr. 5 cm C-18 rJ^Z..™ Pf0(3uCtS 0< m « '••ction *«r 

o' Products. ,nd^nd«*y syn^ Z90 . Oro^ZZ^Z^ ^ ^ MPLC 
comoo«oon. Compounds l. ill. and .V show*, „ icTonZLTJT ^ «"'■'"■«»" °' *• O'oauct 
respectiv*y. 01 aoou, 2 *6out SO nM and aoout 27 nM 



<I4 



EXAMPLE 9 



Assay tor inh^gpn of Microbial &pr.ss^ Vir.i Pww ...> 



so 



«5 



inhipition stuffes of th. reaction of th. protease exorM«M .„ c .. te 

(Vai-S«K^A»n^6etanapmy.*ia^ Eschano. coil w.th a Mono, suostrate 

N« p M S-sTsTJorTh^^^ '» « 50 mM 

<0-1 1 ng, ,n . so*** of 0.133 M Na Zs^TimJ?'"" 0M5 °* ° M " M ° r0,M " 

qu.nch.d w.m 160 ul of S% phospnonc aod PrlL« n ?'m. ^ *" >Um,n - 0,0 ' KWr ~» 

w.d ppr. S cm C,8 ^ P^.^,.^, 0 ; ^ ^ MPLC (VV ° AC 
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»yntftw»d. prov«s quwttUlon standards a*j cortlnrwion * 
and ill snowaa ic,, vaiutd of about 0.6 nM. about 1.4 nMa«j 



Pnaouct composttton. Compounds i. 
,2 ° «**. nnpactfvary. 



EXAMPLE 10 




'5 



JO 



cycac 



Step A: (1B3^re.3reo.Aini^i^ ^ 2 ^ <vtif0w ^ 

A mnrtun, of 2.5 q (1Q mmott of m« ^.^^ , ^ _ 
™*0 of N*r*i»auec^ido. and 100 mC of Ca 2f CMMm «»- " 9 ('8 3 

mtartur. wis difutsd wtfi 100 mL of CHCI, and wash* J^^TkJ.c^v^ 3 h0ur * ^ coelin 9- 
-in CHO, and m. combined orotic lay„ JT!^ w£ ISSSl^ ^ WM 

u»nc ,:, EtOAc^ R," ^ A^o^^^ ' * ^ 

« 1 ^ ^ O^^^ ^™ <S*P A product, 

6 hours. Tho soiv^, rsmovM at rsc^cJp^ w noatsd at 60 C unesr N» for 

and wuor. Tho aquoous „ ytf ^ rWwS S?« WiS *•*■"•« »»«*••" CHCI, 

•ashed w,m water, cm* M Na,SO. and*. jo^rrtTl^S^ ^ com *"«' <»9«*e i, y#fi ^ 
on 125 g fine SiO, using EtOAc*nexanps to iffJ^rr^S S lZ « ^ Chromatoyapned 
131-133 C. •roroa^mg of Step 8 proo^ as a colorless solid- mp 



35 





Anai:Ca»e'dforC„H,,NO. 


Found: 


C. 
C. 


«' « I H. 1 475: 
1 H. 1 4.73: 


N. 

H, 


6.01. 
5.96. 



^ g!?g C: flRS^SW.aSBO-Ainina., ^, 



jjJ ■ V25 ^Vi^w.^^ *~ carbarn.* 

Th„ mhdur. w, hp** « rfa« for 3 8 rnmo., of N.OH ,n 5 ml of M,0. 

Panrttonod between txmo and CHO, and m. Tt^? * feflUCad prtWu, »- ** 

m ^-'—» ^ w v?, Ts^T^^^r "~ dri,d " "*«*• ^ 

S^OrflR^S^I^ihy^.^.^. r ._ v „ , , ^ 

KE£Si^ «» C Product,. 746 m g 

"Ydroxyberuotraxo* hydrat, T^ L ^n^ F £IL I °' ^ ind 380 "* < 2 «" ™°<> of i- 

\ \ 
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panrttoned between 2% HQ and efter. The eouaoue law wu ^ 

Bwae pontons of CHC1,. dried over NatSO. and citranaBM^ . N * 0H ' •»■«»* ««» 

StaeOowd.jctaiacoiortaa.aottd. «»om»o/lohad on 23 g fb» SO, using 223 mg ( S8%> 0 f 



Step £ (ia2S.3SV»Afflino»t^hvdfeitvmdan 

To a solution of 215 mg (0.88 mmoO of ^U«dtf>yt*arv^ndanvfl 
product) in 10 mc of EtOH was addsd a soMtanof UnTaY^^^^ > ' Ul ^ (S,a * 0 
w» f*«ad « n*ux for 6 hour* *• .C^S^^^rSe^^^ lT L 0 !*°- «*— 
8 mt of CHCJ». Tha tnturate wis appaed to a column ^ 7«Tr«l/!^ *• w«*«ao w*h 
NH»OH at the eluent to give ,04 m?5E> * "J * 2£* £j <**■<*.<»■ 



'J Stao 



20 



30 



31 



2!2 !i ^(lR^JSV1^0l hvo>o»v<^iid«iiirfw«^« «^.,—^ . - 
C^27RHpne7 ^~~^^ 



To a sbmd solution. of 58 



•no* aod of Example i. 21 ma /on ~ , ' 



• v • woman, or SB mg (0.11 mmol) of 5^1 i nin^m i 

dihydroxyO-aminomdan from St^^ ^T^^^l^?! J" (013 mmo, > °' W»* 

of 0MF under Ni was addad »mL (02^ TZs ^'^^^^ °' H ° 8T * 2 ™ L 
tha sowxyi w«s pour* into cold 1.0 M citric add and J~^T^L^Ll ^ M room »«"0»*Uf.. 
oorton. of ,0% N*C0,. trine, driad over Ne,S0. and mTSSnt "HlH ^Jr**' °' Et0Ac - ^ 
d.«or^d in 2.0 mL of a tfl M solution of Wr»***yEr^^ 5? a 
at room tsmporatura. the solvents were removsTaY^^f™^ " Aft^ nmng for 1* hour, 
bet*™ CHd, and H,0. The .queou, ^ wu ^^'^^J^ POTta « 

org.* .ayr, we, w^ wr« H,0. dried over Ns,^f^^ s ^'°^' ^ «• CO™"" 
-as tmuratod wrtn 14 EbO-heanea to afford 32 mT^^^T^ r9mov * 1 10 «"* « »W wh.cn 
190-192 C (dec) ^ °' ««• compound as a colorless solid: mp 



An 


H-Calc'dforCMrUoNjOi 


Found: 


C. 
C. 


70.68: 
70.50: 


M, 
H. 


7.19: 
7.18: 


N. 
N. 


5.00 
476 



EXAMPLE, i 




Pr^^)^ y droturan.2^3HVone (product of^mcJ^ <£L t j *™'*V**™K"Oo m ammot.7. 
•thano, wu added a solution of mT*****?* JF22Jl*i mC °' " S0>ut9 

mmol > of 4^^, cfuond.. The ™Z Z»£x« ^ ,O0OWM 6y ' 30 9 « 5 •» 

cooled in an ic oam and acKHfled wtiti 20 ZTT in? !. 50 C undtr n,troa » n 'or , hour, then 

200 mt of sard N^CO, 12 ^ ^ ^0^ 8^^ • , ^L• W,e,, ^ ^ 50 ^ °' 
punficaaon 0y low pressure cnrom«ogSv T,?c! as, ZT^^^T^ ° rM,u,e 4fla 

<S.%,-«,of.c,a. C o,on -^S^-^tJM ' 56 9 
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EP0 3377T4A2 \; 
Stao 8 mm Stto C: Preparation of m>i ^tmtmvtothn.u .^iuutnrjr. < 



s tne 



and 

ubx*rtti*Uy as descnoed in Example 1 Stem Qmhu k. . k 



(Step 8) 



oUmnmireoi3Sand3Rlact^ jr "*«Dnt is a colorless foam. Further etution gave 0.61 g 



(Seep O 



*> geneous Oy TIC (3% metham^chJoroterm). ' ' * co **«» 'cam essentially homo 



2S 



JO 



J5 



-*0 



50 



The product from Steo C. 0.12 g, was dissolved m 9 mi *~ nu« 
am.no-ftflH.yOroxy.nd^. 23 mg J I^SSSiiS ^I^Jf " W f ^ <° -9 of US)- 
an»«oerooy.)c«odu««d. hydftSlond.. ^^SHS ^22^ 2 2 °' '''"•"^^•"•thy, 
8 5 (32 "it). Aft«r somng for concentrated to tfynew^',!^ * 0h,tton unW me » M ~" 

'00 me of chloroform and worted win t X 50m^o^^^^^TI W J ft • ' M ' flU# dlsso,VM 

wtrttyarofuran and aottd to 2 mC of 1 M ^tbZ^t^JZj!^^ 1 ^ of 
room temperature m. raacon mnrtur . w dJSSTnTL^!?! 1 * ° V6m,9m 31 

collect* Dy f,.tr. BO n. The product W punj^^." lom^, T ^ °" Km ™ 
memanotCH^l, to g,ve 85 mg of orodurt T**?^ avomatograpy on s,Uca g« aiuong w,m 2 ". 
memanoiCH^I,). ^ Pf0dUCt •»•«»■* homogeneous by TIC (3% 




48 hour, a, room ,.me^£ £ ^tZTZ^TZ "" 0BP — °' hy0 "*" 

™C of hot etnanoi ane 20 mL water was mJ^ r^T r * ^ f,,Kju * "*» *ssctved .n to 

uno* vacuum^, 7^ TZJ^FJZ "** ™* co '^ 

(•f»«ry.scw.s,m.rs«218) " 72 (98% <* Pur. product: mp 218-219 'C 



S3 



aier 


nentai 


■najysis. Cate'd for C„H*,N,0»: 
(580.886): 


Found: 


C. 
C. 


70.89: 1 H. 
70.82: 1 H. 


7.19: 
7.39: 


N. 
N. 


5.00: 
4.79. 



Step F- Resolution of i •Amtno^hydroxyingan 
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From tha known racamic l-amino-2-nydrojryindan. tfw r*am,*~. 

hydroxys nMuttng from swonrficafion of tna W ^^Lro.w^j?^ J^"-**'-™"^/ 
(c » i.o, CHO*). gwrfomir wund to htv* an aq of ♦ 62 



EXAMPLE 12 



10 



'5 



70 



is 



F-ITT 2 - ^^^^HO.t^inv,^ , 



To » «bt«» solution of N.O-dim*mylhydn»y*nma« hydrochloric* (15.8 a tn m «« , 

mem y*» chloric* cootad to 0 C in an tcmatac bam JJ^Z^Jj * ,82 mo,) in 120 m <- *> 
(19.7 m L 162 mmoO,ucftm«m. Nmp^ur, of tnS«£j^ 

storaottO Cunttnwoad. mmamad Mow 2 C. Th* ciaar solution was 

To a nam) solution of (^8oc-Oow«vH.-tyTo«n« (SOO a. las imm u °™ . - 

addad raMry r^n^^pandift. (19.7 mL 162 mmoa ^S^^TJ^ I" ""^ mtro ^ "« 
■sobutyi chloroform*. (21.1 mL. 162 mm*) w» .££ ,«LI!^ ^ -«2 C and 

rema** M^n -12'c and -8"C. Aft* addiltoTwL. SSli^L " mp ^« ,Uf « °* 'eaet,on 

«■« «• pr*flo««y prepared TS * 0 C *» 30 

p.«»ndin. m^y^^n^s aWin onY^^^ "Ydrochtond. and N-m.m yl . 

*J« •« -a, »m* to, „ noun. Aftarloo^ ^^-n^^T^^^ » w«n f0 25 C 
10% aire aod (2 X 200 mL) and bnn. (t X 200 mL> M o^^LT fMC1,0n *" " aW,9d " ,m 
cone*™* to g*. 60.2 g tan solid. CoxJo^ci w^^X^r^^""" 1 5U "" - ' ™ 
Pad of *Nca gi ,230-WO ma*. 400 g ,n , 2TjnWgt«T^, f^T W,6,a0 ,hrou ^ * 
acuta and th. fi(trn» was conc^fd to o^TttaH o^£2£ "iT"* 3 ' 9,nv ' 
*™»y*moxyc^yi>™^ -2(S H ( i . i • 

solid, mp • 107-108 C; »*"-^T'»propionamida (SI. 8 g. 92.8% y.ew). as a wmt. fluffy 











»«iy*s. CataJ for C,H, 0 N,Oi (414.801- 


Found: 


C. 
C. 


6645: 
6648: 


H. 
M. 


7 30: 
7.13: 


N. 
N. 


6.78: 

8.84: fab" . 5.8* (c - t .7. m.manon. 



50 



, , , »^«~— ywypncnyiipfooionaioanyoe 

To a susoanswn of lithium aluminum hyonda (222 a sao mnMJ . im ~m . „ 
<0 C in a ory icaviatwooanot bam and und^«^r?wa7 ^Tfi 200 mL *V ^ coo.m to 

(20.S g. 48.S mmo.,. sucn mat ma ^^oT^l^^^^tT^T O '. 0n » m '« 
add.oon was cornp^ ,n. reKSon wu t^i™ 7 T&rT22 C ^ ' M C A " 8r 

«itwd mrouon . oad of ciit.- w,m oiemy. wZn^T^n^J ^ H ' ^ ** m, " ,ura w " 
'00 mL^ w W (i X 100 mL,. dilute* NaMCO^X 100 n^T 7^ T* '° % atnC 36,0 ' 3 X 
magr**** sulfa*, f,,^. ano conce<itr.J £ J. ^ ^ ^odtT^Swn ^ ' ^ ^ ^^^^ 
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Employ** Sw procedure suostinttaily as described in Examp* i staoa a ihm,^ , K . ^ 
was product in saquenca. the Mowing: ptouci or step B. 13.4 g, 



(3*P C Thru Stop E) 



**SH(1.i-Oimomyl^^ (M 74% 



8'C. 



'S 











"led. tor Ca a H, r NO, (353467): 


Found: 


C I 74.78: 
C. | 74.85 


H. 
H. 


7.70: 
7.89: 


N. 1 3.98. 

N. | 3J3.talo» - t8^3* {c - i. memanoi) 



ZQ 



(Step G) 



*hydrofuran^3H^ (79% y,.*) as a wh*. MiTI^ 











d for C»jH„NO, (483.587): 


Pound: 


C. 
C. 


87.08: 
66.94: 


H. 
M, 


6.88; 
8.96: 


N. 
N. 


£90. 

2.91. (a]o» ■ .11.27*. ( C - 181.m.manoi). 



«o (Stap H) 



D«niyto«Yn^l)a«»ylJdihydn3furaiH3HH)na. (97% yield) as a cimt r,.«. 

genaous oy TLC (50% dtomyloffanhannM). «» a ciaar giaas wh.cn ewannaiiy nomo- 



Staoi 



(Stap j) 

33 

• N^.i^ m . my( eo Wxy eart)ony.).5(8Vini tt KM<SWi .1 «imemy.«tn V M l^im«hvlsilvio«v»^4. 
benxy«o«yon*,y th 2(RHpn6ny.m. 0 ,y l H..«x«: aad. 94% y ,.«. £ , cotorj^o™ * 
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Step K Thru Stop L Preparation of N^2(RWivdns«v.ifSv-irt.^».«/eij/. . . 

Employing tr* procedure substantially u oescnbed in Examplea I Sites D c k.- . 

«• "MM ^Sn»thyl«hcxycartxy^l).5(SVtm«^SW1 T!Z^uL u. °^ fOU9h E - substituting 

saqutnca, the following: aiap J< 0,350 3- mere P'Oducad >n 



3 . for 



'0 (Step K) 



'5 



"^yhomogm^oioT^^m.^^^ ^ (98% ^ M 1 *** *** »« 



(Steo D 



fH2(R)*ydnwy.|<SHndanylhS<S^^ 

» ^.oxy I ^l>.2,RHpf»ny 1 m.thyl) hf«nimMi T280^^^^:*°^ 4 - 

(effervescent) ^ <8Z1fc °* 0ur « Product mp 2to-2ti c 



eioffionti 


< «n«lyti«. CalCd for C„H.,N,Ok (SSOtMfc 


Pound: 


C. 70.69: 
C | 70.92: 


H. 7.19: 1 N. 
H. | 7.39: N. 


5.00. 
4.79. 



EXAMPLE 13 




tfirougri ©. 9> ™ *** oetamad * "WW OW lo.low.ng , S ieo A 



(Slop A) 



geneous Dy TLC (50% ethor/noxanest. y ' a claar r9sm •Mtrawiy homo- 

(Slop 6) 

y. M ol the 35 lactone. ' - " '" W lr • c,,on, °' cnr «™ograpny gav a 30% 



(Steo C) 



60 
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to*", morality homogwwM by TIC (5% mtiniw^,^ fe"*™"" « « colorless 

5 

(SfcpO) 
(Stop 6) 



30 



0iOfT1#nt3 


nana* 


ITW. etfc'd (or C„HoN,Or'0.7S H,0 
(580.207): 


Pound: 


C. 
C. 


87.18; 1 H, 
«J8: | M. 


9.81: 
968: 


N. I 4.74. 
N. ■ | 4 64. 



EXAMPLE 14 



30 



J5 



50 



55 



Sjyo A: Paragon „ ^(l.^mamy^^,^^,^,, , 

To a nirrod solution of 80 ml of commercial i u . _ 

»»Wotain eootd » o'C was «rj«1froZf7t» mL «7. ^ " Bd 200 mt °' *v 

"••um from*, in trfrafwfuon. mfSm^^ZZt V'?"""* ' M °' ""WO- 

allowed low»mteroom temperature ai*Wfor90 Z2L^2T?!1? 5 & ™* r9acoon w " 
aquaoua tithe add and em£^ TV* ^.^^^^T^ * addrtte ° « 500 mL °" 
map***, sulfate, fitlw^^co^^^l ?1 ^ ""^w anhyarous 

*" S «"^^S>!£ «»«%) <o 




~aahed mih 100 mu of 10% citric add. dned ovTZLso L m ***"» ch, <™ *"0 

etnerheianes- ts%-a«Lt m „. « » 9 «g-4oo main. 8 X 18 em column: aiemvi 

$ , a5%) '° V ' " °' S,ee 8 ^SK(U-< 5 .m. tf ,y* tf Hw y caroony„^, n o|0(sI. 
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(bwytoxynwftytH^-S-cft^yt-'-ptmww (2.0 g. 87%). as « wnrte cryttatfne 



aoid.mp56-e C: 







wry**, Calc'd tor CHj.MO. (387.318): 


I C. I 72.52: 
Found: | C. | 72.36: 


H. 
H. 


7.87: | N, | 14t.(«y» . tt8^S(C- 1.7. meiharwO. 



lloj^ 2 * ^ ^O.^med**^^ , , 

and 1 mL of dinghy. suHld. w. 1^^?^^^^ ^ "'^ 
ml of glaaai acetic aad ««t added. Aft2Th~»^12.^!? * mp * ttjr » 00 m 9 of one Oust and 0.18 

en*. S»p C pn-uct 3(SH(U^^ tett «ryc^^ » * 

P«onaJder.yde (0.60 g), ae a clear res*. The crude pn^^M^^^T^ , ^'^ m,y> ^ 
ixtau gei; diethyl emerme.raner. 2S%;75%). , * M9WM by mm -'*^ c*omatograpfty 



To a stirred solution of 0.60 mL of disooroovlanww in 5 mi *i *~ ■ . 
add- 2.0 mt of 1.6 M r**ry,«hur„ in tSSTSTl « l^£SS72E£~ * '* ° 
g. 2.7 mmoi.) in 2 ml tetrahydrofuran nt added drop^^s i^T 2£* «Jihycroonn«mata (0.46 
•78* C. a solution of me crude product of SteoC 06^^-?^; W Ma,tK5n * 1 5 m '" u »» 31 

'0% atnc aod and e*r.cfd imo 3 X SO mL of d*iy7eW Vhl e£££ £l " ^ 20 mL °' 
t X 50 mL of H,0. 1 X SO mL saf d NaMCO, driaTawT^n < *"*'"" 1 °' 9 * ,IC • xtr * c " 
T^ crude oroduct w M ««. ^sTofeiC ^20^^^^° rVr' 6 " °" 
mtwure was concentrated to dryness diluted wtm io mt adfl * d - Af,ef 5 m,nu,M m 

amy, acetate. The compJa oS^'awIS ^1 ** WKt « s 3 * 50 m L 

and concent to g^TJurSS bTm^o^^ °™ M 9 S0 - 

LooarTM » n C column) ekitlnoTmTJL 1^,^^^^^ cfwnatograpny (silica gel E. Marc*. 

•some,. The fra«o«. eJLi «^35 (^4«^sV^rn.l ^ ^ (2S 3S ^ 5S ' 




The (2R.3S.4A.SS) product of Slap 0. 0.19 d was aiaaaton m a ~i -i . ^ 
was added 4 mL of 1 M HtfWum hydrant The m iS'S ;*T* mmm - ^ 10 " 
.o room tem^. ^ ^fi^, 0 mL ,^ c,^ 2?^ a^";'^^^ ? C °°' 

e mar. The comemed eraame umm ^» »aT.~ enracteo wim 3 X SO mL of dietnyi 

tarboxylic acid w^J^ SISl!!? ^ M9S0 * ^ » grve 0.18 g of cruo 



Th produa of Step 6. 0.18 g. was dissolved .n 4 mL of dry 0MF. and to ,« w„ added 0.13 g 5 , 
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iwcinyHtfwiyUanyl amid* hydrocntorida trnntry**: 0.046 g of 1- Hydroxy o.wtnizoto hvdrata ana 

22 5 2? * houfi, than dUutad wrth SO mL of io% citric ac,d 

and mkm wrtn 3 x so mL ol otnyi acatata. Tha comanad organic txtncta won wtahad ».». to ™i „# 

Pirttoowby low prassura cnromatography on s»Uc gal. atuttng wrtti 5% rnaitu^cftloroform gava 0.12 g 



! 



0 ^.A-.J g I^ „!L 

(pfwtywnaqiyi) munoyi tucyt pft«nyi4Unyt «ynid» 

EXAMPLE 18 

hydfo^-<-of>ar>yt»2(RHpnanyimao>yi) ha«anamioa : — ■ r:»wmino-«4;». 

Stap A: Preparation o( tatranyo>Q.2H^zopyranr><4.3)oi t a»oio 

22 ^JUl ""^ ^ ^ ^SO- ** •v«Ooratao to fum.« iodinuroama,. The 

X^oT^Tl^ ST* * " °' «9«ym. and h«»d to ,60'C A»a 

Step ft Praparaoon of Oa^aminocftiman^l. afso known as <c,» 3*ydro,y^ > m,no^zoo vf . n 
hvdr^T^J^ WM diMO,Ved in ' mL 01 m8 *«"« and 2 mL on N methanol oota»s.um 

S^^rr B i J!i. * eXtraCtS annyorou, N..SO. and avapor.t.0 to 

afford tm Stap 8 am«o<nromanol product wtuch was usad diractty without furthar Dunficat.cn. 

<Aw£li£!!!!!^^ 1^l".«tny««hyM.1^m«f.yl,ilyto»y>^on.n yl .2. 

° ^ ******* hydra*. 0.029 g of i-Miyfrfrfrdim tny.am.nooreoyo 
«rto*,m«a nydrocntond. and 0.018 g of c„-3.r,yoro«y-Uarn,n<M ) anaooyr» (racarme.. Tri ,hy,.m,n Zs 
afldao to tna «,mno solution unt.1 ma ph .s 8.5. Artar somng for 12 hours at room temparatura. ma r.acfon 
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'0 



is 



*u pound into 10 ml of watar and •met* w*h 3 X tS mL of atfryt aona». Th. comtw-d «~ 
•itracts *«n> wastwd with io% citrtc add. *«ar. .o*acusfj*cor JZZ^ZZZ?^ 

-Wd^by crmmatognpny ovw s,«ca g* (50% .my. tcMMMmmm) to afford th. pur. „om«, J 

gap 0: P^oaratiortg «W3<SH>YO>OKv^S V 0 >nzoovranv < WN^i >^mtth V »fto X ve « rt>OW v l >.^v. wt ,^cu 

Th. bottom dtastarwmar (50% «thyi acmtv-naxan.) from Step C (0.022 a) was at**,* « . 
to it was added 0 J mL of a 1 M solution of tatr*xayi«Tw*™^ JiS.S US * SoS 
at room twnparatur.. tha servant was rwnovad in vacuo, and «w rmskSum mmm 

X 15 mu Th. comdmad -tracts w«. Z^^J^^^^l ^ (2 

'*SO t .Ev.por«* J noflh..olv™^.^^ 

product as a wtiitsso&l chromaasoraphad ovor silica gai to afford ma 



20 



EXAMPLE 16 




Stag * fryaratonof N '^i ■i^thyt.tJworc^ 

!,m 3^ £^ " 2 wnch .ima it w « poured into 500 mL of water and ..tract* 

-aVm!"^ X S3 mL «eS 

- an<J trie solvent removed to give the Step A ^TT^^ j^ST* ^ <Na ' Sa> 

^ »'vw^>Waiwt-2(HHpr<wny»maih yi)naKanoyrvarv t .r^ : - 

1 1^ ,^u^ from Stao A ,n aLnL 

so 

0 C) aftar pur.nc.tion oy p r^aov m,n ..y., chrom „ (1(J% „ ^ |w 
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EXAMPLE 17 



to 



IS 



20 




Step A: Preparation of M»fty^5^lno.5^ < oKv.a.o^ bosv | Va|a|B<d , 



resulting solution was jarred at that temperature for 2 IvwTCL !L J?!^ 5 m,nu,M - 1)19 
9-v fte Step A produa ^r^drocrtton^ ^ ,2 *> ^ • 




of i-hyorttytmm Hydrate. 0.163 g of Zi^^^tfZ^.?" * * Md#d 0 ns 9 
and 0.235 g of Stop A D^.*^^^ Amende 
m. »mnc pH was 8.5. After ,t,m^J^^^ e ^:'^'^ M «■« <° 

ooored .nto 10 ml of water and extracted with 3 x is ™l 1# IT? «« m P*«<we. the reaction was 

wr. wrtti ,0% citric ac* ^ ^LatL L^ 'ri^""' ^ COm0,n#<5 *3«n« exacts 

N.,Sa. Ev.por»on of ^^X'."^w^ M ^°^^ "* *** ™ 
*mm»<*amm to afford <*.s£a pro^Zd" a^^T 9 ^ W — 9 °' < 5 *' 



were wasnod mShS>hw ,^ . y acetate (2X15 mt). The contained extracts 

sory« ^^TIT^Z^Z "* dn# ° """fr"* N *SO.. Evaporate of -n, 
(mpT^' o cfiromawgrapned ovr S .(ica g., ,o afford me product as a wn,t. , olia 



EXAMPLE 18 
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N (1J^r M «y*»arycarOonv.h5<S).««o-NSH1 .t -dimetliy.etriyM.l.dimemy.s.ly.oxyHM2-naon. 
thyt).2(RHpr^trn^yl)hmnoK aod. 0.068 g (0.118 mmol). (popa/ed in a similar manner as oescnoeo 
for Example 1. Steps A-H but starting in Step A with N-2 (SH(1.l^rnemyledioxycart)onyl).arrunoh3.(2. 
nti>ftthyl)propionalc*rrydoL was dissolved in 2 mL of dry OMF. To mis solution were added 0 025 a (0 1 3 
mmol) ot EDC. 0.018 9 (0-13 mmol) of H08T. and 0.023 g (0.15 mmol) ot i<S>-am,no.2(flHwdro»y.ndan 
Triethylamifle was added to me storing solutioruintil the pH was 8.5. After stirring at 25*C for 48 hours the 
reaction miirture was poured into 20 mL ot ice water and extracted wrth 3 X 20 mL of ethyl acetate The 
combined organic extracts were wasned with 1 X SO mL of 10% citric acid. 1 X 50 mL of saturated aqueous 
sodium bicarbonate solution, and 1 X 50 mL of brine; dried <fti,S0*>. Filtration and concentration gave 0 08 
g of the product which was used without further purification. 



Step 8: Preparation of W(BH»v*o«v»i< S>ind^ 

hyorory^2^«ontnyi>-2(RHrJfteftylrtwnyl>^xinoic carwwarn jgo " " ■ 

The product from Steo A. 0.08 g. was dissolved in i mL of THF and to it was added imLoliiM 
solution of te»at>utylammon«jrn fluonde in THF. After stirring for 7 hours, me solvent was removed ,n vacuo 
and me residue was treated wtfh 20 mL of 10% citric add solution to precipitate Step 8 prwJucflrteV 
chromatography 0 n afca gel ehiong w,m CHCl,:CH,OH. 97:3. An analytical sample was obtained By 
recrystalluaoon from CH,CI>:hexane. mp 198-200 C: 



eiem 


entaiaru 


Uysis. Calcd. for C>»H4,N,0« (594.78): 


Found: 


C » 
C » 


74.72: 
74.38: 


H ■ 
H • 


7.12: 
7.48; 


N • 
N • 


4.80. 
480. 



EXAMPLE 19 



Preparation of N^tenammawrylmomyihN \( t , t -aimemv la m a .vr«^ wu ,u < ,cu, , 

onenyi.2(RwohenyimemyiK«e«anoyi tsoieucyi amide "~~ ~" — ^ — — 

Steo A. Preparation of N»(i .i^imemyiemo>iycarjonvi)isoieucvi<succintmide> 

A 15 g (0.065 mole) Quantity of Bocisoleucme. 8.2 g of N-hydroxysuccin.mide. and t3.7 g of EDC * re 
absolved -n 80 mL of OMF. After swnng at 25 ' C for 18 hour,, me solution was added to 500 mL of «a,er 
and extracted w.m 3 x 200 mL of amyi acetate. The organic layers were combined, washed w,tn 4 x 200 

m L^'? 0 ?*e 0, *" ,8r - 200 mL 01 6nn ?- w dned « N «»SO.). Filtranon and concentration .n vacuo gave 20 2 
g (9S%> of Step A product mp 62-64 C. - — 



Step 8: Preparation of N^2-benamKja»iyimemviKN .(i l-dimewyiemoxycarbonyi)isoleucyl am.de 

The product of Steo A. 4 6 g (14 mmol). was dissolved .n 70 mL of t 2-dimethoxyethane. and to .t w r 
added 5.9 g (28 mmoi) of 2-am.nomemyi.benzim.oazoie dihydrocmor.de ana 7 8 mL (56 mmoo oi 
tnemy^me. After sornng at 25 C lor 18 hours, the solvent was removed .n vacuo and the res.due was 
dissolved .n 250 mL of ethyl acetate. This solution was wasned win 3 « 100 mCportions of water, too m L 
of bnne. and dried (NajSO.). Filtration and concentration .n vacuo gave 4.4 g (87%) of Step 6 product aft r 
chromatograpny on silica gel (CHjCIi:CHjOH. 95:5). 

St»o £_ Preparation of NW2'benamioazoivimethyiH30ieucvi am.de 

The proouct of Steo 8. 2 g (5.6 mmoo. was dissolved .n 50 mL of ethyl acetate and cootec to -25 ' c 
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>5 



N^^t^^^^^r T ** °' 78 h0Ur<yuM » ^ corner, reacuon. 

w " " wtnn to amoient Concantr«,on = vjcuo 



Slto 0: Preparaaon of ^2H»n^k ^lm«hyt^ - # 
oimotnyt-t j<imwiyt8ilylo«y)^)tiony|.2<AHpftti^ nowucyl am^oo ' — — 

N-(l.,«,ime»r»y1etf»o*ycart^^ j ^tfmemyletfryM .i-dton.ihyte.lytoxvh«^envt-2. 

^p^my,^* add. 0.50 « (0.95 mm*,. •« diuofvad irJmL 0 , UMF To mV^T w^r. 
add*, 0.199 g (1.04 mm*) of E0C. 0.141 g (,.04 mmo.) of HOST, and 0.38 g (,.U mrToJ o7n-(2 

.JlflT J!, ^^"2 J? ^ rMCtton w " POur.0 ,nto 100 mL of water and 

•ttaood wm 2 X 100 mt of.myi acwate. The com*** organic ixncts ^ w^neo w,«n 3 X 50 mL 
ooroon, of water. 50 mL of brin.. and dried (Na,SO.). Coneanwion in v«mo g«. 0.60 g (85%) of Stop 0 
product after purification of column crtromatoorapfty on afcu (CH^T^hJoh 95 5) 



» ^ IlJ 222 ^ 2! ^ 2 ^ m «^^W^1.1^msmy l ,tf W xyc^^ 

» h v<w>ry^ftBnyh2(RHphenvim«tnyl)-ri«unoyi isoieucyt amioe — ■ — . 

Q , ^•^^r sm < St ^ °« 0 80 9 (0 0ai «M *«ONed in 7 mL of THF and to it was added 7 ml 
ILL. * ^" txrt ^~ w ~ m « THF. Art* rtmng for .8 hour,, ma SSi 1 

r9mov * 1 « «2£- ««» tha reaKtue «aa treated ,00 mL of -ater to preootute 0 50 a S%!7!L ,! 
» coffpur* ^ enromatograpny on » (CHC, ««« ^^cZVISylTZ 





ElCfTlOfY 


t*J anatysia CaJed for C»H«,NtOt: 


Pound: 


c « 
c » 


69.59: 
69.68: 


M ■ 
H ■ 


753: 
758: 


N • 
N • 


10.68. 
10.54. 



EXAMPLE 20 



40 feg^ 0 '""^ 

' -Y*>f^»anoyHS><ite«y>»yeyH2-ttyo>oxyetnyt)-amioi ■ ■ 

Using me general procadure outlined in Examp* i. step F. (SS. I S) 3-caree,noxy-5-<H(i i. 
* ^tlTT b,0m,d • <2 - 17 * " ° mm0,) 10 (5S -' » »«W*r*fl -pneny.proo.2 -en", y , -< " , 



11 .0 immoo w« decarooxyiata* (Exampia ,. Step G) to gr*e <3R5S.,S) 3-(3 pr.eny.prop-2 -en- 



^L l T ^ V ^ , ~ h2 ^ V * thy,W,hyr0,Ur,n ' 2 -< 3HH3n * «.50 g,. Foltowng Eaampia 
£S ?J* i°T!^ d ' aC,0n • <2 50 9> 5 9 mmo ° — »'y'«-d and renyarotyzed » a.ve 

50 .Ki^T?"^^ .'^memy^M.,^ m .^y )S(ly ,o, y Vo^y.2.?fl) 
n,r!?I ^LT* " y,KWXan0,C ^ «•'* 9)- T*t m.»naJ (0 . 3 , g. 0.6 mmo.) w« coup.M to S . 
Ph^an^onwyemyf am M <0.,4 g. 0 .6 mmo., according to Examp* .. Step I to g.v. n •<, . 

^ W T I!WMI,H ^ , •''^«ny^1^in 1 emy,* l yCH.Cf..ny'2(RH3. 
IT^ 2 ^J l*'*"**** <SH^y'Qycv..2.hydro^«fty, ( o.085 g,. Thi, ^ „n J ,0 08 3 
ss Joo-J W " deef0,ac,,d aecortin 9 » »• S««0 J to g M me ntl. compound (0.039 g,, rr n 

EXAMPLE 2t 
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ftyqfe«y^cH«nyi»2(RHa •Qfttnyiofoo.2 -en-i .yiH wsanamida 

According to Exampla 1. Step I n'-<i M^««yJrtioxyc»t»nyl>.5<Sh«mino-»<SHl' .l'-<Jlmemyiemvi- 
i.l^^toxy><^M(RH3^^2.n.,^, ) » w ^ (0 .i7g7o.27 mmo.) 711 
.o ^(S^yda^S^.no.odan. (0.045 ,. 0^7 mm*) to onr. N '-(i t^m^*oxyc^ny,^ 

^(SWiJ^^no^ (0.,9 gL Th., ^ (a ,9 g. 027^,^ a ^^^ Q 
Exarnp* 1. Step J to grva ma DM compound, (an g). mp 218.219' C. «wwg w 



EXAMPLE 22 



(pf^i»iom>Wyl)twx«fioyH^ft«oyig»yeynmT5i 1 T ^^ Y 

According to Eximoi. 1. Slap F, (5S.1S) 3<a/t*h*^M<i.i^„,.,^^ 
l^^^^^^^ mmo» w« «^ mm pJJ .^££,5^ a 

V L^ " (3 ^ ,MS «>• <«•» 3.17 2 mmol) was dacart>oI. 

yiatedaccorang » E^pte Step Q. to ghr* OasS-IS) *pr^»*c«W*,i,, .UrnW'Tl. 

r^^ Wh2 ^^ V ' Wihy<,,0,Ufln - 2 - <3MH,n » (t J * Stowing taw. T^Th m 

aecart^Lnon product (1.3 g. 3.04 mmol) wa. hydrolyzad. «ry*ted. anT^ydrotyzad to »h^, i- 
< 3l m,«n v ^x y camony, ) -5(S>. i m.no^SH1 ., -tfmamytamyM.,^^ 

tZ2?^£27^ i'^'"*""^^ ,0 34 g 

££££ g^p 9 ;^c 0,> WM — * *~ • ' S "° J » * - 

EXAMPLE 23 

pnenyt-aiRHWI .1 •<*matny*myi)pnenyi>memyiH>«»arlm^fl'; ■ - 

This matanai (3.17 g. 6.05 mmol) waa decvooxyiatad according to Exampte 1 . Stao Q to aw <3H ss t si 

f f 9> " ^ Ej,am0 ' a Ste0 M - <»«c»roo«yiaiien product (0.60 g. 1.33. mmoi) was 

J^' to N^^^«hamoxycan^,).5(lv^no.4 ( SHr 

tT, ^ o — '0 22 

™„Tt c L 0 - 2 , , W " C0U0,ad * , <SVam^2(R)^d«»ry,nda n . (0 043 g. 0.29 ^ 

^TJTli.^^* ' 90 '• ,0 N ^'-'^««yto«ftOHycardony.).5(S).am.no-MSV d , - 

(flH»ydroxy.ndan. (0.172 g,. Th,s silyt attiar ,0.172 g. 0.24 mmoi) -« daprotactad according to Examp. 1 
S<ap J. to gnre the una compound (0.087 g). mp 187.189* C. v 
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EXAMPLE 24 



piwnyt-2(RHpfwnytnwiftvl)ftminoyiaofucy> amide ■ : — - 



Steo * Preoaraflon of ^2-c^mida^l motnvl^ 

hexanoyl isoioucyt amide y ■ 

(pr^tn*thylH>exanoyl isoMucyl am.de. 0.08 g (0.12 mmoi) wis dtaolved in to mL or CH,CI, w.tn sttmng 
and eoobqin an c* waar bath under argon. To tnts solution was added 2 mL of tnftuoroaceoc aad After 
T"? 2 ^ m « i r " rton «r,cer«r«ted « vpojo. «nd (»• reea*. partoonaa between , 00 

mL of CH,a, and SO mL of saturated aqueous sotfum-Scsrtonat. sotuttcn. The organ* layer w„ 
separated, washed w,tn SO mL of brine and dried (Na,SO.). filtered and concentrated in vacuo to g.v 0 065 
g (97%) of "H2*««imidaMlyriieilW 

isoleucyl amida. 7 



222 £ N^2-6an»nida^lmatnyl)^^4H > yri dytmatno)r^^ 

(pfi«fiyim«myiK>a»«noyi laofocyi amide T 7 ' ■ 

The product from Slee A. 0.085 g (0.12 mmoi). and 0.1 83 g (0.68 mmoi) of ison.cotmoyl cwvtroch.ny, 
carbona* were diasorved in 6 mL of dry OMF. Alter sfrring at 2S*C for 18 hours, ma ^c^TZ 
dissofred «, SO mL of CH,a,. washed with 5 X 25 mL portion, of S% sodium hydroxide soludon 25^" 
bnne. and dned (NajSO.). Filtraton and concantraiJon in vacuo foliowad by chromatography on s.i.ca oei 
(CH^IrCM^H. 95:5) gave 0.016 a (20%) of titto ce^pcSrxTmp 210-212' C; mm ° 9m 0 " ge ' 





entalvu 


uysis Calcd. for C4 0 H4«N»Oi *0.75 H,0: 


Found: 


C ■ 
C « 


60.20: 
68.U: 


H « 
H a 


6.80: 
6.62: 


N ■ 
N * 


11.93. 
11.81. 



EXAMPLE 25 



Prwartton of OjlitMum f^2^)ho8pnorytox yothytVN^i , 1 ^imemy t 6tnoxycarD0nvi > .5(S Vam.n O ^«S^hvdrn, u . 
6-onenyt.2(RHpftany>matnyi)n»xanoyH«uana aniioo — - 

Step A: Preparation of Methyl N-<l.i^imo»ytetrwxycart)onvl)^^ 

(ondnytmetnypnexanoytnoiaocinaw ■ : ■ 

A sotutjon of 170 mg (0.32 mmoi) of NHl.i-dirnemyletlwxycarb^ 
siiylwy)^^yi.2(BHpft«ny^tnyi)he«anoic .actd. prepared as detcnbed in Example i. Step M *as 
dissolved in i mL OMF. To Ms solution was added 47 mg (0.35 mmoi) l-hydroxyoentotnuoie hydrate 68 
mg '0.35 mmoi) dirr^tnY^H^rnethylam 1 ry> 0 ropylKin>x3iimi<j« hydrochlonde and 64 mg (0 35 mmon 
isoieuone metnyl ester hydrochloride. After 5 minutes, tnethylamtno (98 uL. 0.70 mmoi) was added ana me 
mixture was stirred overnight The product was partitioned between EtOAc and 10% citric acid ana tn e 
organic phase was wasnod with water and bnn.. After drying (Na,SO«). the solvent was evaporated to g.ve 
250 mg of an oil which was punfied by chromatography on silica (10% EtOAc/hexane>. This matenai (220 
mg) was dissolved in 2 mL 1 M tetraour/lammonium fluoride in THF. After stirring ov rntgnt. tne mime -as 
diluted w,m ether and warned w,th 10% citric acid, water and brine. After Orymg. tne soiv nt -as 
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ftvaooratod to 9>v* 1 71 mg ot material wtuch was cftromttoorapfwd on silica <2:1 ta^Fi/wi ™ 
oottnod 153 mg of tfw Stop A product is a wtm» »*1 ( * h#w * 6t0Ac >- ™ 



20 



20 



I^S^- ^ ^^^ — 

^££L£LZ£T£ »TVi? -™ ■»«■ ™> «*■ •« MMt in 2 m. omf „m " 
nyoreiyocnmnuott (28 mg. 0.28 mow)), etntnotamm m u l n ** . " 

EtO* and . M «*d w^.ng 5.4 mg w U ■SSSSSi r££j£lL£ „ 

mg of *• St«p 8 pnxfcxxTpttl^ 7 ? * ' R *°V«»»««*» from acton, gave 30 




= t.*«o*. A«* 2 noun, an addition.. „ mg of ft. pnc^n. ^ ^ 

somng was cononuad owntgnt A quantity of m-CMonwi^o.wh^,^. MOed 300 

saouM^ly w m 5 % NtHSOi. 10% N.HCO, and brin. aZ7^ IT fH? ^ an0 wasn 0 

„^ on . g „*a gi ^^S^Stt r^^,^ 



J3 



JO 





Ani 


Jysis Caicd. for C^H^N,©*; 


Found: 


C * 
C * 


87 46; 

67 20: 


H - 
H * 


8.31: 
8.37: 


N ■ 
N • 


73a 

7.32. 



- 2rtr rr *™ sr^ 1 " m ,wwtt " • sir— t. 

(9M. s>: 0.98 (1M. m >: 0.7 (6M. m>. "* (8M ' mK ' 5 "' 8 (3H - m,: ' ' 9 
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'5 



20 



SO 



«3 



Step A: Prpparatton of 2-{2-<2-metfK)xvt»oxv>etfK«v ^thyi tosylato 

Powdered KOH (10.6 g. 0.20 mol) was suspended in anhydrous diethyl ether (250 mLi ,~ 
0 C under an argon atmosphorp. Methylene glycol nwomWe«i aSa ST a 7^ ° 
,u«onyl chlondp (30.5 g. 0.16 mol) w^^SLn^^ ^ p^^r'"™ 

w« morwored by Mn lay* chwo^ognphy. A**Zng £7a 312^^2^ ^i?" 
0.04 mol) and trtethylen. glycol monomer ttw (1.0 mL 0^ me^wJl^SS ,2 5 fl " 

After another 2 hours no p-ttJuonesulJbnyl chloride w« r we^TS mnrture 

concennted in vacuo to give 46.3 g of Step A product as a coiortessoT ^StieS , ,\ if 
T38 (,. 3H): 313— 2H): 3.60 Cm. 6H): 3.68 (t 2^6 " Ji^d.^TsuTd! 2^ * ^ 

Step 8: Preoarattonol 2^2^ethoxyettwrv>eiho«y^e < hvi pnttuHmrde 

Potass** phthatimide (40.7 g. 0-22 mol) and the product of Steo A (48 S e fl ia« 
together m anhydrous dimethyl form*** „50 m U a**!*, a^20'?ior 2 £L JiT" ^'^ 
atmosonere. The reaction mature was cooled to room timoZ!. J«Z. ' . unaef *" ^on 

filtered mrough Caw.. The filtrate was c«™«£t*dT vacT^!^? T T* ^ <60 ° m, ) ™ 
'225 mu and the mm so*u«»n^^S ££5 Kl^ 9 ' " M «*•■* 
. and conc«™ed * vjcuo to gK, ar*th* *^5.Twi tr^w^wT' **" 
crysmn out The sSSdwas Httered and the filtrate " Caus,n9 5Cme t0 

corner were dned (MgSOO^d ^^^ n ^Z^^ 2 X 75 " U T * 
as a connes, o,l. H-NMR (COO,) 4 333 (s 3M)Y48^m^T«?^. ,?T * 8 pf0dua 124 4 »* 
(t. 2H>: 7 70 (m. 2H): 7 84 (m. 2H> ( ' 360 <m ' ^ 3 68 (m " 2H,: 37 * <«• 2H): 3 91 

i 

Steo C. Preparation of 2-{2-(2-metho»vethOKv)etho»yHthvl amme 

The reacoon m,«ure was «x>tod« ™£Z~~ . r9ttux ^ * co » us solid prec.o.iated out. 

(250 m U and the pnToTustsd to 2^ bv me sow from aoovo. m„ed w„n w„ er 

-e*y»ne ch^ , i0oZ).^me^1^. ' e " f,CtM 

concentrated in vacuo to give 12 1 a ol oTt^J ^\ comB,n «»- <N*OH) and 

-COO,, , , 54 ( , 2H, : 2.87 (, 2H,: 3.38 (, ^^^TZ^V^IT^ °" ^ 
Steo 0: ^eoarapon of N-ftertmuto^carOonnK-valine ^.n^.^ 

dned (MoSO») filtered indlo^J^l " MMra,d0 - w.th saturated aqueous NaHCOi. Dnne, 

Steo E: PreoaraBonof N^-f^em «v.r>, o, vHq , ho , v , mv ,, valin mrrt ,„ m hvdf0ch , 0f|de 
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20 



25 



JO 



daw** tootimr <n arnatnoxyaffiar* (1.5 mL) at room tamparamr. undw an atmosona, of argon. Aft r 4 

ra ^T 00 ^ ^^ • gr^t efuflon of "51% m.tnanol in chloroform. Th„ gay ,065 ™Ta 
cotorto, oil as product 'H-NMR (COO,) * 0.90 (d. 3M); 0.95 (d. 2H* 1.4S (s. 9H): 2 1^m ,H > 3 40 , s 
3M h 148 (m. 2H* 3.58 (m. 4M): 3.82 (m. 8H): » «. fM fc 5.1S (d. 1H ): 8.40 orV ,h? TO ' o"J 9s 

0.188 mmo». i^dro«yC*uotn«».. (28.9 ma, 0.208 mm*). W3^*y.-™oprooy.h3*ir.v. cX- 
bod..r*d. hydrocfllondo (40.2 mg. Oil mmol) and trw product of S.a© E (69 ma S ffl m! !? 
^ •J""' ■» ^Vdrou, dimotny, (on™* ,4.5 m U Td^JLE* ft. 0^2 1° ,1 

ZTZ O?^^ S - « « ■» *' ~- w M pan,**,*, 

?^o^^JZ7^J^l ^n^L''^ " WUn - « "acuo and m. r„,c™ 
parononsa oetwaon •ifiyl acatat* and 10% aquaous otnc acid. Th« oraante . . " 

Z Tr ^ N4MC °' «* «~ ano cc£a32 H^To ^oTmo o " 

Th« 0.1 «asn criromstograprwd on silica 90) elutad with t0% amanol ,n h..anrio^rv. as m« ,« 
compound as a «nrta solid. H-NMR (COO,) i 0 79 «J 3HV o JwTal . -I 1 !T aS 9 . ~ ? 

1M) 2 68 (dd 1MV 2 88 im am a M -i« / 3M) L 084 (<t 3H): , - 38 9M >= ' ^3 <m. 2M): 2 00 im. 
I. JW (dd. 1H). 2.86 (m. 4M). 3.33 (m. SH): 3.56 (m. 12H); 4.13 (t. IM): 5.00 (d. 1H); 7 00 (d 2H) 7 t7 



35 



A 


iUJySJS ( 


:a<cd. for C»H««NiOri 2 CaH«0: 


Pound: 


C * 
c » 


65.27: 
65.19: 


H 9 

H * 


8.59: 
8.34: 


N * 
N « 


6.17. 
6.25. 



40 

EXAMPLE 27 



so 



pnenyiaianint am km 



Oj N^IJ^Mfty^ 



l» m^^H 6 !! '^^^^NH^MCI (820 m 9 . 0.00195 mo..l. Boc ACHPA-OM ,590 mg 
119 mo,., ano i*ydroxyoonM«na*)!«. (800 mg. 0.0059 mo»> in N.N^imetnyKorman 9 " 
addtd- N^nooiylmoron tin ( ,.o mu 0.009 mo«) foiloweo 



**»«f_N^od, v .moron .in „. 0 mu 0.009 mo»> fo.k)w«, 0y ..^nyo- 3 
» T^^L C ^.T^^ ™ Aft. ad**on o/anom. 0 / 



of N-m^moro™* (pH^, ,ao, n ^^Z^^J^Z^C a 

amy, «.„«• „ a .0% aouoous otnc acd. Tho e.hy. acatat. so.ut.on w.,n .„ , acuecus 

NaHCO,. ano Onn,. and dned ov , Na,SO.. Fi.,rat.on ano av.oo„„on gavo a oa.a y,.ow , 0 « a . 
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waa mturatad mtn tow to give m« stao a product as a wnrt* solid* (1.15 g . 90% 



yiald). mp 147-150 'C. 





ilysisCal 


led. for Cj/HufeOi Nat Wt 680.855 


Found: 


C « 
C « 


65.27: 
85.41: 


H • I 7.70: 
H ■ | 7.81: 


N • 
H m 


123. 
134. 



10 



r3 



<^^m^J^^^^\ZLr' - 10,1 - 





Analyst* 


1 Cafcd for C J0 H«,N4Oi "CHiOH. 


Found: 


C • 
C » 


59.79: 
59.43: 


H ■ 
H • 


3.09: 
8.18: 


N > 
N ■ 


9.00. 
9.08. 



EXAMPLE 28 



30 




JS 



SSaBSM."' ^ ^u^^,^ 

« 0 '^KWmw.,™,, ™.S?,TTS *""*• 0075 

«u romovad and tna rwulUng solid rscrvstalllMd , * 0 m,mj,#r Mm « «•»• ««v "« 



53 
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SU» A; P^par^on of ^SH(t.1-Oim,b^«nore^ 

reaomrenwetf betowOJ C. After addition tf» reaction w«a stirred at 0 C for 5 hours, ceoud to • 75 ' C 

warn, to 25* C where « w« for ./hooa ^^C^otl^S^ h^TLT *"T 6d " 5toW ' V 
^ concent** un«*r reduc* P^^ESL^^ 

(T?^ mu ^^^^12^ N*HCO, (3 x .00 m U and bnn 

1, tIT ^1 art,y * ota "W"*" filtered and concentrated to give 35 a of a veiio* 

o.l. The crude product was punflad by low pressure cfuomatograpny (silica gel 230^400 m«^- ? , £ 
column: ch*roform <97%):metnanoJ <3%)> to yield Steo Anreai^nV^i 9x,5em 





•mat am 


UV«W. Calcd. for C t ,H„NOi (425.526): 


Found: 


C • 
C ■ 


70.56: 
70.48: 


H ■ 

H > 


7.34: 
7.54: 


N ■ 
N ■ 


3.29. 
3.30. 



5£ g!ggy " ,0n 0< ^ SH(1 ,,pm '" V '* m0 ^^^ 



n> * 3 mC 68 mmo,) w " mat the temperature remameo oe. „ 

-»0 C to gn» a l,gm yip. su«>en*o„. After warning to -2 *C over 45 mmute. *JL™*ZZ 

«7JLrz ^jzjt* wm cooung * *« * - *• to m.^;,v r 0 ~ 

oTT^n^^I ^jT^ ^T^ 0 " 08 < 3 ' 9. « ™»'> **— by dropw,,. acomon 

e^£? 2, SmStE n 71 ' 5" ^ m " m, ' e in » '0* «ne aad (200 mu ana 

J mU ^ COm0,n<K1 w*e w«i»d win 5% NaOH (3 x ,oo 

^^J, 1 ^°°1 U ^ «■""• <' X 100 ""->. dned over anhydrous magnet sulfate. ..itereo. ana 
TT^^^ST^ ° y - PW »- cnrom-cwny ( s,.,c ge, 230^00 m.sn: 9 

« 15 cm column, chloroform (96%)metnanoi (2%)) to yield Step B product (14 5 a ao-i An 
a«,ydca. Mmp* w« obu,n^ by rrcry^Uanon from em y . aceu^nexa^ mp " ^ " 



elemental analysis Calcd. for C M H„N04 (41 1 .542): 



Pound: 



c • 


72.96: 


M » 


8.80: 


N ■ 


3.40. 


c ■ 


72.89: 


H a 


8.05: 


N ■ 


3.26. 



Step C. Preparation 

mqfnan«suifonyHZ)-4»naot na 



2! N ^SH» - 1 '0^qthv«emoirvca/&cnv0aminoH7»(«Vfa nzytoryonenyti 
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to 



ts 



30 



3S 



cooed 



To a stirred solution of m. product of Stop 6 (5 55 a 13 4 mm^n - .~ . 
•d to O'C in in icwatpr 0«» and undo* mtrogon waJaddlj £lL. W m6tny, « ne ch,0 «« 

by mamanaauftonyf efttorido (2.1 mL 27 mmol) drop**. Ltl " mmo ° ' ol,0 "~ 

Mo. 2 C. Th. ,«^on w» stirrw « 0- C fcr 30 maw* ^ Z^S^^T™ """""" 
mL). Aft* w*rm,ng to 25, C. th organic prim „«, coUeetad vaTZ^T^ ** wt,9f ,,0 ° 
matnyfcn. eMondo <2 X 25 mL). Th, comttned organcs m w«hL ST^L^ M ' aaa mth 
aad ,2 X 50 mt). sfluntM N.MCO, (2 X SO ml, x l^T <2 X " mU '° % C,mc 

«„.rad. and conc^ to grv. St* C prod^. ij f^^^TST 



SOW. mp 73- 



gg ft Prepay of ^SHfl^Dim^^^,^,^^, 

To a stirred solution of sodium iodide (t9.9 0133 ffl fM» .* ion _ 
a soiuoon of ft. oroduct of Stop C (6.5 g mJS^^^TZ^ n ^ — 
M at 2S'C for 1 hour. uni, SR"** ,0 ' UOOn ~" 

concantr.aon unoa, raducad praaaur.. m. ro«Zt wiiuEE; ZL ^, « 25 C lor 1 nour. Uoon 
*D amy. *=.««. ,3 X 50 mL). Th. CoatoJt^Tl^o^aZ ITT ^ ^ ™ 
filter.*, and concantratod to cpv Step 0 producT?? JJ? vtS , * m «8"«*«'" 



eierr 




aiyaia Cated. for C„H„NOil (521.44»: 


Pound: 


C ■ 
C ■ 


57.58: 
57.6t: 


H ■ 
H ■ 


6.18: 
6.10: 


M ■ 1 2.69. 
M ■ 1 2.67. 



JO 



JO 



To a snrred susoanaionef sodium nydnd. (S3 5 mmoi from ju. MK 
X 30 mL dry n^m « 20 mL dry in«SIZS coo^' i o'c " " *'°~*° n: 3 
n.trogen «as aoaaa droow... da«vi w Z t C ' nin °™ •«« <"cer 

m.nu«. s . man a seiuaon of tfia oroduct of Stw oTe 57 1 ^ ? r^"* Stirrea " 25 C «* 30 
adOeo ,ao,d,y *. ennui* Th. reacl ^T^"" ? a ""^V«ormam,o. «as 

concentrate unMf mgr. vacuum. Th. rasuitant rwduTwll ^JJl, I! ^ C °° ,IKS ,0 25 C a " a 
10% cmc aod (100 mL,. m. org«,«: O^J^ ^^T^ * C8tatB ,20 ° ^ ana 

aca««. <3 X 50 mL,. Th. comSad or^ "ra ^^2^00^ 

9 X ,S c^coiumn: ruSaW^,:^^ (».«« g« 230-400 m, s „ : 

o.iy wn rt . analyttcaJ samo» Vaa^^„« II* ' jl"'^ S "° 6 p,oflwc, ' 8 » * as an 

^ . c yocai sampi. -aa obtains by racrystaJhaanon from diamyi athar:na*an.a. mp 45. 





ontai an, 


*Y*« Caicd. for C„H4jN0i 


(553.697): 


Found: 


C * 
C » 


69.42; 
69.40: 


H « 
H ■ 


7.83; 

7.77; 


N * 
N • 


2.53. 
2.46 



55 Slap F: Preoaraoon of Ethyl N-a/swm t^, m ^ wljfc#to 

e^cSoonTrg^^y^ ^ SH^' ^-mamy^tn xvcaroonvDam. n eh^.nzv.oKvon.n..,.,. 

To a stirred solution of the product of Stan e /sen « to - ^ 

3100 6 (6 60 9. 12 '"moo m 100 ml dry methyl ne cntor.ee 
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coced m in tea methanol batfi to «16 ' C and under mmym _.. . - . 

zoic acid (97% S5 fl 47 mmoJ v n^^rT " "'trocan "> 0" Perron 3-CWorooefOxyoen- 

rnL). onad ovar ar*ydrous magnesum surtate. filtered, and concentrated. Th crude pnDduct (as a m.xtu« 
onsorner, (mn*:^ - 52 by 'H-NMR)) w„ punfied by tow prewur. MmSSw^^S- 



0 



Step G. PreoeVtbon 
ypfwnyT)itftv>H-OKe» 



To a stirred sotution of Step F product *7(SH<!J-oirr*thytotr»>ryc^ 
yph^H.^ic^e^HKefRrw^cane (2., g. 3 .7 nL^T^TZwwZZ 
cooied to -20 C in an ce/metrianol bath and under mtramn ... ^ ^ ^ tetranydrofuran 

5 m,nu» s men wa, cootod to ..0* C and a sSutiono. arc chtorid. (7.4 mL. l oT? 4 0,1^ UeS Th. 

clear solution ««, mowed to warm to 25 C where it wea stirred for 64 hoX, Th. ,1™. 

-0% otnc aod (ISO m U and the mixture w« .x«ct«" m ^ ^ m STI ^ 



alememal analysts Calcd. for C, 0 H„NO» (523.827): 



Found: 



c * 


68.81; 


H * 


7.ti 


N « 


c » 


68.77; 


M ■ 


7 13: 


N s 



2.67. 
2.61. 



l-i-oia- 



^^^>;r '^ w " mwc —^'-'-'^ 

To a stirred solution of the product of Step G. (47 ma qm mm*.* i n « -i ^ 

J« iTlV JI Z^L^J™* 0X20 mU dnad w «W sulfate. .i.,.r.c, 

^Mi^^f7?lt?N C ° nC r rt,Sd 10 ar >" 9 "- ^ crude ac.d -as a ,,so.veo ,n ,0 
^nTi m « '« C tor 10 hour, tr v, concentrated under h.gn vacuum. The crude product -as 
^ f"*™ 0 *'*'"* <•*» gel 230*00 mean: 3 X »6 cm column: h«an!s ,75%Te,n v 
KM. tm» -o y ,,o the m» product of Step M. ,20 mg. 49% y ,. W ). as a wn„. , 0 .,d. mp 3 L " a 



g^ss,:^^ 

„ . 2L* " ffefl $0 ' U,,On °* bWuy,w,,ne <° 05 0.45 mmoi) in 3 mt dry tetrahydrofuran cooled to -re * C 

2 mTe^JSTe mmU,M M r ° C * S °' UDOn 01 m " "°° u « of Step H ,20 mg. 0.04 mm 0 „ .„ 

2 mt cry tatrahyorofuran was added. After 90 mmutes at -70 ' C. the reaction was auinei,.* L 

orgamcs ««re wasneo -th water (1 X 15 mu>. saturated NaMCO, (t X tS mL). and br.n ,1 X 15 mL) arma 
on porous ^.um sulfate, am. and concentrated. Th. crude eroouc was ou 2^ Z 

cn.ond. ,90%, to aca.on,,,,, (2 0% ( :m.m y ,.n. cn.ond. ,S0%» «o..ow M 8y p,.para..v m,n 1 
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10 



gjM ^ ^^^, ^ 

for 20 hom. tften tittered and cororL to ^Z^^^J^T aDnosp, * ric ""sure 
and 10 mt of water was *■ of etnano. 

mg of pur. product (95% y*d). <C;H;NJ. w * COi * ct * 3 ** The y,e« was 12 



EXAMPLE 30 



20 



23 



JO 



3$ 




To a stirred solution of 80 mL of commercial 1 M «nr ^ . ^ 

<o 0 ' C added dropw*. ,20 mt of con^i T S^^iTl^ w'T C °°' M 
coded to -30' C and a solution of 108 g tfoTn^) oTrlz^^ ™* ^ m,X,U " 

: 5 c The Martinn * ^ 4 _ wwiy Keeping tne temperature at -30 

cnrom.togr.ony ^ l0%40 % W^M™^^;^" *** 

wfw« sobd »nicn «u essentially homooenou* bv Ti e 1 1 ni Zj.. 0 1 6 0 9 156 * y,eW) M a 



-*0 



|g B: Preo^ o, ^HU^r^yc^ 

* »CS2^i^^ ^^y (S ,„ca 

by TLC (25% etnylaceuia/heianes) 9 <QU-nU " *" °" wft,ch w " homogenous 



50 



|W ft Prwj/aBon of N^SH(1.t-dim»myt,mo»yc«ft)o n v,U> n ,n fl ».7wi.^ ^ 



to«y pnenyiH 6M.neotenoic 



ss 



x ' v unoer nitrogen atmosonore. After 10 minutes at *78ftS) C a mh.tiA* 7 , 
100 mt ,o owe acid and 2 X 200 mu of M,0. The iquioui <ay«fs were «„acted w„n i x too mi c , 
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'0 



^ iC,U * "* *" C0mOin ^ 0f9tniC a,rtrac,s 2 X 200 mL of saTd bnn. mo drMd ov f 

MgSO.. Atar filtration «nd rarnovai of soivnu undar reducad fMx3u . w „ a.LTec ^0 * L 

of 1 M tafrt^amrnomurn fluoride in THF and atowd to rtr undor nrtrogen for 24 ho£ ., rcTrn 
t empar»tUf O._Tn, mixture was diluted wit* 50 mL of 10% atnc .ad and extract* w,m 3 X 100 m^of 
cntorotorm. The combing orgamc extracts were «uh*j mm i X 200 mL of wmtw and anM 0W MoSO. 

5% mam^CHC.,, and recryaaUztfon from etha^a* ,0 yie* 5.33 g (85% yJ?o7Si SoS 





tantalaft 


■iysia. Cafc'd for C«H,, NO, (425.52): 


Found: 


C ■ 
C • 


70.57, 1 H ■ 
70.3a 1 H ■ 


7.34, 
752. 


N « 
N • 


359: 
3.16. 



'5 



20 



f&°r.jg£g=^ ^ 

Employing the procedure substantially as described in Examoia V st*o« r c ^ 

Stag C. 4 8 g. mara was obtained m saquanca mm following: p WI or 



30 



J3 



(Step 0) 



^<$H<1 ^imemy»amoxyc^ 
^"9<ouanry,a«>^^ " * 



v»mt 



(Steo E) 



N^SH( » . i ^etnylatfwycar&< J «y ( )amino|.7^4^^io, v ph #n y l) ., ^etnajiesuitonyME>.4.n M ian. 
a car ,.„n. 4 2 g ,78% y-«, wr** w„ MMWiW y homogeneously TLC ^ZZ^CHoT 



as 



(Step R 



'asm. 4 3 g ( 96% y.eid) wtw* was essefloally homogeneous by TLC (2% acaton.tnia CHjCl,). 



(Slap G) 



lcXr£,rU 9 <98% y,0W> WhiCh • M « ntt ^ Aeneous by TLC (25% 



so 



(Stao H) 



Ethyl ^SH(1.1^m«tiyl»tnOKycarbonyl).amin r-W*^anayio«ypheny»).2^mo»y<arbony^(R) 7, S >. 
eoo«ynor*no«. «l wh.cn cry,*,.*., ,„ th . „„„ (m-lt> L fl 'C). 3 48 T^e-d) The 
}5 product .as essentially homogeneoua by TLC (30% ethyl acetate-nexan a). 



(Stao 0 
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fwnogwow by TIC (5% •tftyl »eel«te/CH,C1»). yie«) which was essentially 



IS 



(SUp J) 



8<8HN^1(SH(1.1 
(3-3.0)octine»2<ono as 





■**«. CtfCd for CHj.NO, (451.567): 


Found: | C ■ 


71.71; H -I 7.37- 
71.82: I H a 7. 31: 


N • 
N • 


3.10. 
3.0. 



79 



JO 




The product ol St«p j. t o 9 (22 mmpl) was dissolved in so mL • _ 
added S.S mL (11 mm*, of 2 M IrMum ooronydrtdiTmF t2 2UL ** * " WM 

aod. The mixture «ss attracted with ethyl acetate (2 X so mi oy 28 mL of 10% otrie 

NaHCOi dned over MoSO. J ^Z^ ^J^j^J^^^ » 
•n 5 mL of 2^rr»«no*ypropane and 15 mL of . 9> * M01Ve0 

aad. mononydrat.. The mrtur. wm stirred undJ^^^l^ " °' 0-»»""»»u«on,c 

ml. of s«ur«ed N^O, and exacted ^Tx i^oTJnTS^ ^ ^ ' nf0 50 

dmd ov» MoSO. and c*«n W to oW^,^J?SJ?LT 

essentially homogeneous by TLC. 9 y W °' * cotof *«« '°am *n.ch was 



JS 



so 




The product of Step K. 1.05 g was dissolved in so mi «♦ ru « _ 
solution of 0 20 mL « .nhyo™ 0MSO Jl^l 2^^" n Tl?z7? '° ' «~ 
» -78 C. dry tnattiytamne. 0.70 mL was added stow* ArW,ZtT*L J 20 m,nu,M ,nmn 9 

wa. aUowo room t^np^ur.^,, ^, ™ Um * ' 78 C - *• m '**' 

dned ov» MgSO.. Aft* ramova. of solvent, ZlTr'JJL ™^ «L ^ """^ NaMC0 ' "° 
16 mL of etexuute mamar* and to it w.TadWo£nT,* * fMKlu# - M «• w " dissolved ,n 
hours at room t^p^. "^£™ 0 9 - ? ^1"^™'*™ ^ **" 2 

acetic acid. After 5 brutes, the mixture was warn..* "Li** trMt * 3 230 mL <* «"«o0 of gtaoai 
buff-r wa, ao*d. Af^TrnSteT^ mL i M ph 7 phospnate 

^ w« e !M n B «y hc^oc^ou. by TLC aC^h^^T' ^ " 



SfQ M: Pr»o,v» bon 



, s . — ..^^^l i!,!!^^^ ^ 1 ^ ^ - 
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adiusted to 3 w>th ,ce raid 10% otnc aod. The manure was xtrictod into 5 X 50 mL of thy. acetate and 
the contOned organ* extracts dried over MgSO. then c«Kemrated to dryneea. The r, MM was fllsso ™ 
•n mother* and 5 mo of p-toluer»suHonie aod was added. Ate stimng tar 30 m*ut., at room 
temperature. 1 mL of aqueous t M sodium acetate »aa added and the mixture concentrated to drvn ss 
The residue was dissolved .n chloroform (100 mL). filtered and aoam concentrated to dryness Th nLJ, 
famed a solid on drying under vacuum (0.20 g. 87% yield) and was esserftairy homogeneous oy TIC 
(1:3:28. AcOH: MeOH: CHCIj). w-serajgue oy ilc 



(SH^yaroxv»i-oropy^l(HKyciooantane carooxamioe ! — Y r 

Tha product from Step M. 0.20 g (0.43 mmoi. wes dissetved in S mL of dry OMF and to ,t was added 
50 mL (0.45 mmoi) of benzylamino. 58 mg (0.43 mmoi) of i-hydroxybenaotnanie hydrate and 88 mo <o 45 
mmoi) of <ttnotytt43*feiis«*^^ hyttechlonde. Triamyiamme was added orocU 

unw the pH was 8.5. Ate stirring for 15 hours at room temoerature. the reaction w M concentrated to 
dryness under reduced pressure. The restfue was dissolved in 100 mL of chforoterm and washed w,th 1 X 
50 mL of 10% otnc aod. 1 X 50 mL H,0. 1 X 50 mL ssttrated NaHCOi dried ove* MgSo! La 

T^"* * ^ 0nXiuet punfisd by »" chrom«ography on *Kcage. aiuting 

-th 20% ac«onrtnM . ,«, 1 methylene chloride to y-W 150 mg of product as a foam wn«h w„ „ s . nnal i! 
homogeneous Oy TLC (20% CH,CN/CH,a,>. The product formed . sol* preap.U» from .than^T 

tig gi^MrsW of f^Ber«y^^ 

(S^yaro»y.i^fooy) r .i(R)<yciooentane carooxamido ^^ " — — ILL. 

mo ^g^Z^T St *° ll 50 ^ 9 W " ***** in 25 mL °' 25% of THF contan.ng 50 

mg of 10% palladium on carton. Th. mrxture was stirred under hydrogen atmosphere for 24 Hour, men 
hte« and concentrated to dryness. Tha residue w„ di»orved in 8 mL of attuno. and 30 mL of wate, Z ° 
^.CH N? tXSaD,U,9d W " C0Uaetad ari6d - — '20 mg of pur. oroouct 



EXAMPLE 31 



'° f 'nhibibon ol Microoial Expressed Viral Protease 



H.v^rS m00Um l , !r tnnC 6vm,U " y0 ' S^"" 0 * 9 - ™* suostannai .nh, 6l ,.on of 

^IST^ «w nwny ©f the compounds tested. The products of synthes.s .n Example .0-28 .nc.os ve 
snown iC»o vamee in the range of 0.1 • 10 nM. 

Whje theforegowg spec.ficat.on teaches the pnnopies of the present mvewon. *,«„ 9 »am 0 .es 
Ponded for me purpose of .Hustraton. .« will be understood that me pract.ce of the .nvenoon encomoasses 

ada0,1 ° 0nS - mOC,ficatlons - t"*™*- or addition, of procedures and D ro.oco, S 
oescnoad nerem. as come wimm the scope of the following claims and its equivalents. 



Claims 

1 Compounds of the formula: 
A.<5-B-8»J 1. 
wnerein A is: 

Dtntyl. 

2) hyarogen: 

3) 

O 

11 

R'* C • wherein fl' is 
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a) hydrogen, 

b) C, - ailryt. MMtuM with on. or mora halogene adjacent to ft. cattonyl careen «*•,. h*cq. n ,s P. 

Ci« sr* sod it 

4) pftthaloyf whartin tha aromatic ring is unsubstitutad or substitutad with one or mora of 
3 a)C<-4aiky<, 

b)ha)o. 

c> hydroxy, 

d) nitre. 

a) Ci-i aikoxy. 
ro 0 Ct - j aikoxycarbonyi. 

9) cyano, 

h) 
o 
ti 

• C -NRj wherein R is H or Ct -« aJkyi; 
ts 5) 

R3 0 
R 2 -C-0-C- 
R*' 

wherein R*R*. and R 4 are independently 
a> H, 

25 b) Ct-4 alk* unsubsotutM or substituted with ona or mora of 
i) halo. 
"OafcytSO*. 
■») aryi SO*-. 

c) Aryi unsubsbtuted or substitutad with ona or mora of 
& i) C* -« alkyl. 

<i) Ci-> aikoxy. 
halo. 

iv) nitre, 

v) acetoxy, 

:3 vi) dimathyiamtnocsrbonyi. 
vti) phenyl. 

vwi) Ci -i aikoxycaroonyl 

d) ftuorenyl. 

l^'nTr ^J!^.^ ind#P "* tm * io^d to form a monocyclic b.cyclic. or tricyclic nng system 
-o * C^., cyctoafcyi and may ba substitutad with C, -4 alkyl or 

0*5-7 membored heterocycie; 

8) 



4S 



» wharain R* and fl* are 

a) C« - aikyt. 

b) aryi, 

c) R* and R* ara K*ned to form a 5-7 memoered heterocycie' 
" , I 

fl'-SOiNH. C • wherein R' is aryi unsubsututed or substituted with no or mora of 
a)Ct-« aJkyl. 
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0) halo. 

c) mtro. 

d) Ct~> aikcxy; 

8) 




*tmmt\ m is 0-2 and R« la 

a) R' as cttlntd aba*. 

b) trityf: 

9) 
f 

(R'h P • wh^nm X is O or 3. or NH. and R> is dsfined abovo: 



Z 

H 



Y'V e 



N 



or 



N 

i 

•N 



"fterwn 2 « O. S. or I 
Wis ind*o*nd«i0y 

I) hydrogtn: 



2) 



-C 



3) -OA wneroin R is M. or Ct -* aJkyl 
*> -NR,, 
^ 5) C. - aikytor*-*": 

wnsroM n is 0*3 and ^ is ind^oandantly 
a) hydrogan, 
&) hydroxy, or 
O C<-«**4cyt 

a) ftydrogon. 

b) aryi. unsubsotutsd or substituted with on* or mors of 
Ohsio. 

hydrosry. 

w -NH,. -NOt, or •NRj, wr*r«n R is M. or C. - aikyl 

iv>C.-4 aikyi. 

v) C» -i AJkoxy. 

vi) -COOR 

vii) • <j NR 7 , 

53 0 

vtii) -CHjNR,. 
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^ ? 
-CHiNHCR, 

») -CPi. 
xii) 
3 0 
*NM C R. 

xiii) aryl Ct -) aikoxy or vyi C, aJkyl. 
wv)ary|, 

w) -NRSOjR, 
to xvi) *OP(OXORih whoroin R, is H or aryl, or 

xvii) 

0 

ll 

-O* C -C^alkyl sufestitutod with on* or mora ol amino or quatonuvy amino; 

c) 5 or 6 momoorod h%*rocyc* including up to 3 hotoroatoms sottctod from N, 0. and S. any of wh.ch 
'5 hotorocyc* may do unsuOsttutod or sufcttrtutod with ono or moro of 
Ohato. 
ii) hydrwy. 
'«> *NH|. -NHR, .NR»; 
>v) Ci -4 aJkyl, 

v) C>.) aikoxy. 

vi) -COOR, 
vti) 

? 

• CNR,. 
n vifi> -CHtNR,, 

"° 0 
I 

•NHC R. 
x) *CN, 
JO xi) CFj. 

xii) -NMSOiR, 

xiii) *OP(OKOR,h wftorom R. is H or aryl, or 

XIV) 

O 
II 

•O C -C. -* aiky t suOstrtutod with ono or moro ol amino or quatomary amino: 
d) C.-« aikyi or Ct-4 atkonyl. unsuDsmutod or subsmutod with ono or moro ol 
i) hydroxy, 
»> Ct-4 aifcyt. 
iii) -NH,, -NHR, -NR,, 

40 IV) 

NH 

•NHCH . 

v) 

MM 

45 -NM-C - NH,, 
vi) -COOH. 

VM) 



33 



I, 



:or. 

w viii) •SR. or aryithio. 

ix) -SCiNMR, 

x) C».« afcyt suJfonyiamtno or aryl sulfonyi amino, 
xt) -CONHR. 



S3 



AM | 

o 

II 

*nh c a 

*iv>aryl C.-jaJkoxy. or. 
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10 



xv) aryi; 

•> Cw cyctoalkyi unsudstftuted or substituted with or* or mo 
0 hydroxy, 

ii) C. -« aikyt, 

iii) *NH», *NHR, -NHH t . 

iv) 

N H 
I 

•NM-CH , 

v) 

NM 

•NH-C - NHj, 
vi) -COOH, 

vii) 

O 

ll 

'« • C -OR 
vim) -SR. 
■x) -SOjNHj, 

x) aikyl sulfonylanuno or aryi suifonytamtno, 

xi) *CONHR. or 
20 xii) 

O 

•NH £r ; 

0 a 5- to Twnomeorod cardocyctic or 7- to lO-momoorod bicyi 
. or uns«tur«»d. said caroocyctic ring t*ng unfubstituted or sut 
» i) halo. 

") -OR. whorom R is M or Ci -* aJJcyl. 

? 

• C OR, 
X iv) 

0 

• C NR r 

v) -CHjNR,. 

vi) -SO^NR,: -S(Q\R and y ■ 0. 1 or 2; 
v«) -NR». 

viii) 

0 
I 

-NM C R, 
•x) C*-« aikyl. 
«o x) phony*. 
x») -OF,, or 

XII) 

• N «SO»R: 

<« g) bwuoturyt. rndolyl: azatteyeto C>-. . cydoaikyi; or taaruooioe 
«5 * "OH or .NMA» wftwwn R*J j, . M . w 

» 

• CH. C.-« aikyl. or -COOR: and 

©* 

so MCi- ? cyctoathyi MMr unsuOstitutad or suonttutad with cn» o. 

a) C.-» aikyl. 

b> hydroxy. 

C) -NR». 

d) -COOR. 
ss ) •CONHR. 

0 -NHSOjfl. 

9) 



84 



EP 0 337 714 A2 

0 

•NM C H, 

W tryi, 

0 vyi substituted with Ct-«aikyl, 
j) hoterocycte. or 
3 *) heterocy ci o substituted with Ci -aftvl; 

2) phertyt eithet unsubstrtuted or substituted with one or more of 

a) hydroxy. 
t» -OR, 
c) -NHR 1 ', 
'0 d) -COOR. 

•) 

0 

• C NR,, or. 

- ' ? 

■NM C R: 

^T^mtmt KmocyC. .nyofw** „.,»ocyc.. m. y 0. unsutuatu,* or suOrttu,* «*, on or 

Ohaio, 
20 ii) hydroayl 
•») NR», or. 
<v> C.-4 alkyl: 

OH HW" j^iji ^ I_ / 



OM 



20 

wherein fl* and R'» are defined above; 

*is 0. S. or NM: and 
\*is 
1) OH. 
25 2)NM». 

3) OR. or 

4) NMR; 

mdeoendently. absent or 



49 



SO 



-NH 2; 



1) YR U 
* is 0 or NH, and 
R'* is 

a) H: 

t» C. aikyi. ^substituted or substituted with one or more of 

i) -NR», 



") -OR, 

iii) -NHSOiC*- aticyl. 
J5 iv) -NHSOt aryt. or -NMSOHdiaJkyteminoaryi). 

v) -CHiOR. 

vi) aikyt. 

Vtl) 
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0 

ii 

• c oa 

vtii) 

0 

ii 

•CNR,, 

5 

MB . N ' 

0 >CN 
x) -NHCX. 
xi) -»S0 2 CH 3 . 



xi i) -NH^O^Sh. 



20 



*m) -NR f # A 0 wharein A 9 is a countarion. 

s.r«,^rr^;: - - — - — • ~ - *- - — » - 

<v>ary«. 
* *vi> -CHO. 

xvn) -OPfOKORjj wharain A, is H or aryt. or 

xvm) 
O 
I 

-0-C -C, ..attcyi substituted with ona or more of amtna or quaternary amine- 

30 c> -^CHjCHjOUCH! or -<CH } CH a 0Ut 

2) N(R'*h.or 

3) -NR'iR* wherein fl 1 * and R* are defined above: 



J3 



^0 




Y. R" and n are defined above, and 
•) fiydrogen; 

b > sryf unsubstttuted or substituted with one or more of 

'») -OR. whorem R is M or C» aikyl 

iii) 
0 

* C OR. 

? 

• CNR,. 

v) -CH*NR,, 

vi) -SOjNR,, 



•NM CR. 
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xj) CtM alkyl, 
x) phenyl 

») -CFj. 

xii) 

5 ? 

• n -SOjR, 

xiii) -Ci -4 aikyl «NR,, 

xiv) -OPfOXORJi whore* R. is H or aryl. or 

xv) 

-° ; C <'^ substituted with one or more of ammo or quaternary amino; 
c) Hotorocycio as dsflnod below, 
unsubstiWed or substituted with one or more of 

ts ii) -OR, whemn R is H, C, -« aJJcyt. or Ci— aikenyl, 

iii) 



.OR 
iv) 

^ l 

• C NR 7 . 
v) -CH,NR ? , 
«SO}NRt. 
vii) *NRf. 

29 viti) 

O 

ft 

•NH C R. 
xi) C* -4 aikyl. 
x) phenyl 

30 xi) -CFi. 



J3 



R 

xii) -NS0 2 R, 



xiii) phenyl C.-« alkyl. 

xiv) -OPfOXOROa whorem R. is H or aryl. or 



XV) 

O 



-O- X : -C^afcvi substituted with ona or mora of amino or quaternary amino: 

^<L£^^ " ™ memtm#d nn * *** -s saturated or unsaturated, 

seaa ceroocycfcc ring unaubstttutod or substituted with one or more of 



0 halo. 

48 ») -OR. wherem R is H or & *« aikyl, 

iii) 

• ?oa 

iv> o 

so | 

• CNR,, 

v) -CHjNRt, 

vi) -SOtNR,, 

vii) *NRf, 

55 v '«) _ 
O 
II 

•NH C R. 

xi) C .* aifcyl. 
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«i) -CP,. 

*«> 

R 

s • nSO,R 

xi»HDP(OMO»Vh wnarain A, is H or aryl. or 

O 

ii 

•O- C -C.-«allryf substitutad witti on* or mora of amina or quatamary amina: or prtarmacauticaiiv accaot- 
'0 abi* salts ttwraof. 1 w 

2. Tha compounds of Claim I wnarain B l» indapandan B y prasant twica and Z is 0. 

3. Tha compounds of Claim 2 wharain J is NHt and Q ia 

f ?' 

-C CH-. 

i 

OH 



JO 



35 



4. Tha compounds of Claim 2 wharain J is NH» and Q ia 

Z 
I 



V 



5. Tha compounds of Claim 2 wnarain J is NM» and Q is 

? 
OH 



6. Tha compounds of Claim i wharam B ia prasant one* and Z is 0. 
7 Tha compounds of Claim 6 wnarain Q is 

« f R ' 

N C CH-. 

OH 

8. Tha compounds of Claim 6 wharain Q is 

Z 
t 

-p_CH 

V 



9. Tha compounds of Claim a wharain Q ia 



JS 
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? 

I 

OH 



10. Tha compounds of Omm i 

1 1 . The compounds of Claim 10 



to 



15 



90 



B is always afcsant 

Ois 



E 

I 

I 

OH 



12. The compounds of Claim 10 wharam O is 



Z 
■ 

-P 

i 



— CH2-. 



13. Tht compounds of Claim 10 wturocn 



Qis -CH 

OH 



14. The compounds of claim 1 wherein Q is 
OH R* 



NH 2 R 9 

-m<y^^s^ or -^Wv T xklA rt / 

o* Q Q 9 n 



15. The compounds of Claim 14 wherein B is apsent or present 
18. The compounds of claim is wherein J is 

-NH— 4-C-- 1-* 17 



17. The compounds of claim 16 wherein A is 



50 



R3 

i 

C- 



0 



M 1 ^Lj^ , r*TT?^^ 

i»ucyt-oft«nyi*ijnyia/nid». or pfwmscauttcuiy acc*ptaot* mm tfwrtd. 

*^^^'^"W**Oxy cirOonyi)-5<S)-«m«no-4<SVftydroxy^ ny|.2(flHpMnyim.,ny.). 
hnanoyi*i«ucyi<unid*. or pnarmactuDcatiy accepuct* salts thwart. 
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'aucyt-pnanytalanm matftyt aatar, or pftarmacauticaily accaptabta salts tfraraof 



. 24 ' - ^2^ M ^*«u'*0fnrUnw»)tmy1hN ^i. i -<hm^ltlhe>^cart»nyl>-5(S)-«mino-MS Wivciroxv^. 
> P^2(RHpft«tyiH^)h«^w*icyttmkj.. or pftinn*c«rt^ •a^^ «w tn«ra^ 

5<SH(i.l-0irn^yt.ifto«yeaft»or^ Um4+Ph.). 

^►Ber^Kwycareonyi^^ pfx>»0f^i).2(S.RHpr^ylm.myl)pfo ( «noyH.-l^ J .Phe. 
amioa. ' 

5(SH(i.i-Oim^*moKycart)^ 

hydroxy MSHpr»nylm«ny«)«thyiK«uamid«. 

acaunuooatnyOLau amida. 

nyoroxytthyl)i«u arrwd*, 
oaory laniica. 

S(SH(1 . 1 ■° im ^»»o»ycJrt>ony.)«n^ 

4<SH(1 J-Oim«i»yl,mo«ycart)onyl)im in l-aiSHiyaro^^methytheotinoyl^luttmylDr.nyiaianin. am.d. 
5(SHd 1 •°'^y*inOKycartXWyl)im.no|^S>.hydroxy^ 
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dirnrtiylafflinoorepyiM>»a'nid«. 

fyc!^^ 

(iiniduoM^i).Hhyoro«vm«thvlH)rooytHi^ainid«. 

NH2(R or SW,ydro»y...2.3.4.« M riftyOro.i(S or R)-n.on tt ,y,).5(3H1.1-dim.myl«mo«yca rt) ony.am.noM(S). 
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hydrojry-fl-pftfiyK2(n>cft«ty<m«»y1 hexanamida. 

rHo^(3J^ yq ^i(B^bwMnvi)^ (SH1 .1 difTwnyl<»ojtycjttxJ<iyl«nunoH<SH>ydrexy^4. 
S ^l,t-Olii ^ »l rt te yc J ^ ^ 

S(SH1.1-«m>ftyl»ttOMyc«tt^ or RHtydroxy^phwty>-2(RH)h*iytniemyl- 

httxanoyt-Ltu Ptt^mntt, 

(2(RS).3-dihydroji|>KUpylHrf»ny'g<ycii>« amida. 

5<SH(1.1-anw»y>taw*vci<Donyl)aminoH<S) hydro*y^>«iiyK2(RHphany1m<myl)h«icanoyt-N-<2- 
banamdazoryt matrryf)la armda 

S(S>-^Jiina»yl«hiMAJiU<iylan^H<S)hytt 
f (l# tvntdt. 

*HMamy<-S-arn i no- »^ v.j4)*b^^ 

(HVphenytmatfiyih Ma nayt-Val amida. 7 

p HMa*yV5*rruno**»ai^2^r>iao^ 

hyd i o j y^H)iiaiiy>^(ffHph<ny i maihyiyw«aneyt'Va» amida. 

5(SHU^rnaoiy«a»o*ycar6onyianw 

ma » e«yaBw«y»tf>yl M ot*u cin a amida. 

^SHi.l-Oimwnytaawaioonyia™ s 
di h y dr o ji y p iopy l Hxinyi tfi ytiiw amida. 

WSHMKXma»yia»o « y c* fConyiam^ S phany(pawai>uyl>-S^lutamy»-S^hanyiaian«n« 

5<SH<i>Oin»myiaftMyc*Oonyr > amino^ 
irrwdaioryifrmylJvaJina amda. 
^Haa.2(fl)-HydroKy.i(S*«iai^^ 
pftanytorop.2 -ao-i -yi)ha«anamida. 

NH1(R or S). 2(3 or RW>hydro»y-3<S or RHruny.^SHI J^m^lathoirycafbo^lam,«>r^SH,ydroKy- 

6^ny<.2(RHpr^ t wa«yt)ha«anamida. y 

NK2(HH<ydroxy.i<SHndar^h5(^ 

*(HHp^>6oy*n*#ttiyi) toxaviavnidt). 

S<SH(i.i-Oirr«fty»a«io«ycart»rnri)amw 

5(SH(i^^ri«6tnyiao^rcaft>orry«)aminoK 
pipandinyi)«fliyi)vaiin« amida. 

5<SH(1.1-Oim«hyta«io«ycar0ony«^ 
hydroxy«Mhyl>vaim 



5(SH(i.i-«rn«hyiaflM^eaittonyi)amw 
m«wo«ya8 w» y>^ii m y)aUiylliaolauan» armda. 
5<SH 1 ' ' •° im * h y 1 * nQ, n«art>onyiarfw 
^matrrylar nw on a o hft ylauttoriar^ armda. 

diatriy tammo-2( R . S)-rtydroxyprooyl>vaiin« amida. 

*HH* or S). 2(3 or RH*y*oxy-><S or RHnaanyl>-5<SH1 . 1 -iim^yhimoxvcartxjnytarfl.noy-MS^ydroxy- 
64«-rtyotoxypriarrylH2(RHptiarr^^ 

rHo>.2(R)-Hydn»y. I <SHndanyl>-5<SH 1 . 1 ^lm«nyl«tioxycartX)nylafn.fx>M<SHiy<Jro)iy-«H> 
dnwmylanwomaa^yM-nyoyexyp^ 

5<SH(lJ^m«ftyia«o^cartwiyl)aminoH 
oaruirnidanyimaOtvlrvaMno amida. 

5<8H(»J-0(rr»*y«a*owCo^)aiTtow)K 
■m wa»M .yOH*y^r o» yTnamyiamvlfraiina «mioa. 

^6«-2(R>-MycrtxrMS)Hr«ar^h5<SH<1.l^imamy*trwxycart>^ 
(RHphanyimatftyDrwianamida. 

S(SH(11-Oima«yi«fto«ycartonyl)amir»oWS)^ydro*y^)r^ 
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dim«fftytaminoo«nzy1>vatfn* arrud*. 
S<SH{U-Oir^yi*»o^ 

3tHlRHU-f^ ft yl*D^ cir 6ttiyl*mi^ or R)-pr)*nytnta0iy»«2(R). 

hiMliniMi 1 '■fliiirtnwiniatiirti 

nyuiuvyM«tna*yiyijpropviWRXJV, 
3SH(1.l«Ol. ^ y»»o>3 

N-{2{RH*ydro*r 1 ($Hndanyl)-N HO^ttiyttfttttycytoonyO^ 

fnhannkn mtt* ~ ' -* - ' ' 

tpiiwiyiwiiyijiwwininiicw, 
dtfn+tftyjaffunopfopyt) yiing Mtido, 

N " <b * n ^^ H1 -' <*«^y*«w*y< iJi buiylinwH<S) Hydra»yO^»*iyt-2(RHpft«nytfTi<tfiyl)h<mnoYi 
viiin# tftiomido, 

W<«)«SH*hy*ro«y^^ 

(3 0honytpfop»2 #n*yl)hmnsfniM. 

^«SW*c»pyTar*lh5<SHl.1-dJri»a«^^ 

NK4<RSH)«ttopyr*rnrlr*SH1 .1-din^^ 
(ph*nytrn»tnyi)haxanoy>-vaiin* amid*. 

h>d>oui y ^i»iyt.2(RHprwny>m»»yl)r>t*w)yW«iin» amid*. 
*SH0.1-*r»^yla^*y«artonyl)ari>moKS^ 
m«hy)«mino«tftyl)-vilin« amid*. 

NHos*i-ltydrojiycyclop*ftt-2-*n>3-y<)>S<SHi 1-dim«myl*ttox6ycaroonylariunoW 

(pft*nytrnaffiyt)h*xanarnid*. 

S<SH<i.l«*rn«riyl*ilw^^ 

5iso*a»ioy»-m#myi>vaiina arm*. 

^e»-2<«>*Y*«y-l<$H*janylh^^ 

N-<2-ftyoroxy«»iyl>-5(SHl. t ^m«tny*tN»ycartxxiylamiro 

i 50i#UCy^4VTlfd#, 

5<SH ' 1 ^^ t#tfKr '* cart ^^ro>^S>*ya^ 
phenyl gtyon* amidi, 

NHct«.2(fl I or SVaminocarOonyMfS or RHndanylWSHi . 1 -<JifTwmy*thoxycart»ny (am.noM^SHiycJroxy-e. 

ptwiyi*2(RHpA«tyimM)y()hManamid^ 

^2<^V«rOJnM<SH«^l).S<SH<U-diiT^ 

(RH*^ydrosypr)*nyim*a>yl)ti*ianafnid*. 

NHci»2(R or SKarOoary-MS or RHn<Jany1>-5<SH ' . 1 ^im«ifty»tr«xycart»rtylarninoM<S>^y(3roxy-6-ptieny i- 
2(RWp^'*ity*w**)rylIh*xanafiiid*« 

N jy RHl, * 8 ' lf ' M8Hndwylh»<l . »^m*WyitthoKy C aroonylamir«)^3)-hydroKy'6-phenyl«2(RH4» 
ff>tropft*nyim*nyi)f)*xanarnid*. 

5<8W1 .1 O^^ytW^rviiUuiylammoM^yaro^^ 
hydr ox yttt>yiH)i>»iy>gyar» anwd*. 

NHas-2(RHiydroxyl (SHndany<h5<SHl . > ^matf^iett»xycarCw^l«mirw>^S)^yoroxy-«^^ny|.2(RH4- 
aminopriari Y trna w yiH^xanamida. 

N ^1JH3imamyi«teycaroonyl).5<SVanMr^SH»yaro^ 
morprioiineipropy<)Haiirwamida> 

l^5-ammo-5-a*oxy-O^DOfy)h5<SH 1 . 1 -<^m«thylet^»ycart»nylamino>^SH^y<3fO*y-<Hirtenyl-2(R>- 
ph*nyirn*aryHimafioyW*jin* amida. 

^*-«»>«o-5-d*ojry-i3.0*oor^^ 
pftanyl-2(RHp*wny(mamyl)h<Kanoy>-valina amida. 
5(3Hd . 1 "<* IT ^ , «tf»nrcareonyl>arr^ 
pyridylmatftyl)vaiind amid*. 
5<SH<U-dlm*myi*mo*ye»rtoom/l)»mro 
pyndyim*tnyi)vaJin* «mid*. 
5<SH(11*im*dtyl*moxyc*roonyO«minoM<R^ 
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mathoxytth09ry)athOKy)athyf)vaJina amidaL. 

5<SH(1 .1tiliiwMiyltliuJi>c«rt)on»l)«ninoh2(S) *i<fai4WmiiWP)lphmryinmilty1)t)9»Mixn*N-<Z- 
pyndytmatftyQwaina amida* 

r^cia'3(S)^y t > OJ^ -4(S) B baruopyranyl]S(SH^ 4<S)-hydT0 x y3»ph*oyt-2(R>- 
phanylmaftiyMtaManariadC» 

ipnvnyiuwniauTyijn*KviarniQ*, 

OiBWum W ^ plwipiwrv to »< M i»l>^8Hl.l-d«nw»y>>ftOM»c ji tM i ytam 
(pnOTiywnraTyi^nvHnoyHioiwcyitfnKW* 

*tnr^prwrrywn*triyijnaK»wyrH* amio*, 

S(SH(^yndylmathQjrycarb^^^ 

banzuntdaaorytmathyl^fla arruda. 

^(M-2f8Hiydro)rrl(S)*)dar^^ 

(i.i *KftrfMthylatfiyl)phanytmatftyl)haxanamida« 

or pharmacauticalry acc sp ca tta saft tharoof . 

26. Tha compounds of Claims 1-25 in combination with any of th* antrvtraJs. immunomoduiators. 
antibiotics or vaccxn** of Tabla IV. 

27. A pharmaceutical composition compri sing th* compounds of Claims 1-25 and a pharmacauttcaiiy 
accaocabia camar. 

28. A pftarmacautfcai composition comprising tha compound in combination according to Clam 26 and 
a pAarmacauttcatty accapcabla camar. 

29. Tha pharmaceutical composition of Claim 27. for use in ma treatment of AlOS. in tha prevention of 
mfacson by HIV. in tha treatment of infecbon by HIV, or in tha inhibition of HIV protease. 

30. Tha pharmaceutical co m posi tion of Claim 28 tor us* in tha treatment of AlOS. in tha prevention of 
infection by HIV. in tha treatment of infaction by HIV. or in tha inhibition of HIV protaasa. 

31. Tha usa of a compound of any on* of claims i • 25 for tha manufactura of a madicamant useful for 
treating AlOS. 

32. Tha usa of a compound in tha combination according to claim 26. for tha manufactura of a 
madicamant usafui for treating AlOS. 

33. Tha usa of a compound of any on* of claims 1 * 25 for th* manufactura of a meocament usafui for 
preventing infection by HIV. 

34. Tha usa of a compound in combination according to Claim 26. for tha manufactura of a medicam nt 
usafui for preventing infaction by HTV. 

35. Tha us* of a compound as ctaimad in any on* of Claims 1 - 25. for tha manufactura of a 
madicamant usafui for treating infaction by HIV. 

38. Tha ua* of a compound in combination according to Claim 26. for tha manufactura of a madicamant 
usafui for treabng infectton by HIV. 

37. Th* ua* of a compound as ctaimad in any ona of Claims i • 25. for tha manufactura of a 
madicamant uaafuft for mtobrting HIV protaasa. 

38. Tha uaa of a compound in combination according to Claim 26. for tha manufactura of a meoicam nt 
usafui for trtfmbring HfV protaasa. 
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